(12) 



UK Patent Application „.,GB ,,,,2396641 ,,3. A 



(43) Date of A Publication 



30.oe:MW4 



(21) Application No: 

(22) DsteofRIIng: 

Date Lodged: 

(30) Priority Data: 
(31) 



0404828.6 
12.06.2001 
03.03.2004 

(32) 19M,2000 (33) US 



(62) Divided from Application No 

022970&3 under Section 15(4) of the Patents Act 1977 



(71) Apptlcant(8): 
SlwH Oil Coin|»ny 
flnewporalMl in USA -Texas) 
910 Louisiana Street Houston, 
Twas 77262-2463, 

Unltad States off America 

(72) lnventor(8): 
Robert Lance Cook 
RIcherdCariHaut 



(continued on next page) 



(61) INTCL^: 

E21B 43/10 23/01 

(62) UK CL (Edition W): 

E1F FAC FAC9 FKF FKG FL4 F204 



(56) Documents Cited: 
GB2366661A 



WO 2001/004636 A 



(58) Reld of Search: 

UK CL (Edition W)E1F 
INTa^E21B 
. Other: OnnnerWPLEPODOC 



(64) Abstract Title: IMislflocpsrMion off tubular mombera 

(67) A tubular member 2805 is coupled to a wellbore casing 2810 by expanding the tubular member by means 
of an exfMnalon cone. Thereafter the expansion cone is removed and a radial exparision tool 2905 18 used ' 
to further radially expand the tubular member 2B05 by the application of a direct radial pressure. 




FIGURE 29 



O 

CD 

ro 

CO 

2 



Original Printed on Recycled Paper 



GB 2399641 A continuation 

r72) cont 
tavRing 

ThomM Pctrlek Qrant III 
Edwfai Arnold ZwaldJr 
Andrei Qrogory Rllppov 

(74) Agent and/or Address for Service: 
HMltlnoUkeftCo 
Impofftel HouM, 15-18 IQnflsiMiy, 
VOmon, WC2B bud, united Kingdom 



1 of 88 




nOURE la 



2 of 88 




FIGURE 1b^ 



3of8B 




HGilRE 1c 



5 of 88 




FIGURE 1e 



7 of 88 




9 of 88 




FIGURE 2b 



10 of 88 




FIGURE 2c 



11 of 88 




FIGURE 2d 



12 of 88 




FIGURE 20 



13 of 88 




FIGURE 2f 



14 of 88 




FIGURE 3a 



15 of 88 




FIGURE 3b 



16 of 88 




RGURE3C 



r 



17 Of 88 




18 of 88 




FIGURE 4 



19 of 88 




FIGURES 



20 of 88 




22 of 88 



800 




805 



I . 

I 

FIGURES 



24 of 88 



I 




FIGURE 10a 



25 of 88 




HGURElOb 



26 of 88 




FIGURE 10c 



27 of 88 




103S 1035 
FIGURE lOd 



29 of 88 




FIGURE lOf 



30 of 88 




31 of 88 




FIGURE lOh 



32 of 88 




FIGURE lOi 



33 of 88 




FtGUREHa 



34 of 88 




FIGURE 11b 



36 of 88 




I 



FIGURE lid 



39 of 88 




I 

FIGURE 11g 



41 Of 88 




FIGURE 12b 



42 of 88 




FIGURE 12c 



43 of 88 




FIGURE 12d 



44 of 88 




45 of 88 




R6URE 13b 



47 of 88 




FIGURE 13d 



48 of 88 




1445 



FIGURE 14a 



49 of 88 




1445 

FIGURE 14b 



50 of 88 




1445 

FIGURE 14c 



51 of 88 




1445 

FIGURE 14d 



53 of 88 




1445 

FIGURE 14f 



54 of 88 




FIGURE 14g 



56 of 88 




58 of 88 




60 of 88 



1700 




ITOSb 



nGURE 17b 



61 of 88 



1815a 



1820a 



1805a 



1810b 




1810a 



1805b 



1815b 



FIGURE 18a 



1820a 



1805a 




1810a 



1810b 



1820b 



1805b 



FIGURE 18b 



62 of 88 




1915 1015 



FIGURE 19a 



63 of 88 




1915 



FIGURE 19b 




FIGURE 19c 



65 of 88 




2040 FIGURE 20a 



66 of 88 




67 of 88 




68 of 88 




2040 



FIGURE 20d 



i 



69 of 88 




72 of 88 




FIGURE 23a 



73 of 88 




. Fii8URE23b 



74 of 88 




2365 2305 



FIGURE 23e 



75 of 88 




FIGURE 23d 



76 of 88 




FIGURE 23e 



77 of 88 




78 of 88 




2450 



FIGURE 24b 



79 of 88 




80 of 88 




FIGURE 25a 




FIGURE 25b 



82 of 88 




FIGURE 25c 



84 of 88 




FIGURE 26b 



85 of 88 




RGURE26C 



86 of 88 



2700 




COUPLE EXPANDABLE 
TUBULAR TO 
PREEXISTING 

STRUCTURE USING AN 
EXPANSION CONE 



RADIALLY EXPAND 

EXPANDABLE 
TUBULAR USING 
DIRECT RADIAL 
PRESSURE 



FIGURE 27 



87 of 88 




FIGURjE28 



2396641 

RADIAL EXPANSION OF TUBULAR MEMBERS 

Cross Reference To Related Applications 
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June 19, 2000. the disclosure of which is inoooporated herein by reference. 
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3/10/2000. whteh claimed the benefit of the fifing date of U.S. provistonal applicatkin 
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attorney docket no. 25791.12.02, filed on 2/24/2000i whteh claimed the benefit of 
the filing dates of U.S. proviskMtal applk»tk)n no. 60/121,841. attorney docket no. 
25791.12, filed, on 2/26/1999 and U.S. provistonal application no. 60/154.047. 
attorney docket no. 25791.29. fited on 9/16/1999; (8) U.S. utility appKcation no. 
09/511,941. attorney docket no. 25791.16.02, filed on 2/24/2000. which claimed the 
benefit of the filing date of U.S. provisional serial no. 60/121,907, attorney docket 
no. 25791.16. filed on 2/26/1999; (9) IJ.S. utility patent application no. 09/588,946. 
attorney docket no. 25791.17.02. filed on 6/7/2000, which claimed tiie benefit of the 
filing date of U.S. proviskxial patent application serial no. 60/137,998, attorney 
docket no. 25791.17, filed on 6/7/1999; and (10) U.S. utility patent application no. 
09/559.122, attorney docket no. 25791.23.02. filed on 4/26/2000, which claimed the 
benefit of the filing date of U.S. provisional application no. 60/131.106, attorney 



docket no. 25791.23, filed on 4/26/1999. Applicants incorporate by reference the 
disdoeures of th9se applications. 

This application is related to the following co-pending patent applications: 
(11) U.S. provisional application no; 60/146,203, attorney docket no. 25791.25. filed 
5 ori 7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney dodcet no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no: 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appncation no. 60/159.039. attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37. 

10 filed on 10/12/1999; and (16) U.S. provistonal patent appUcation no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999. Applicante incorporate by 
reference the disclosures of these applications. 

Background of ttie Invention 
This invention relates generally to welibore casings, and in particular to 

15 welibore casings that are formed using expandable tubular rnembers. 

Conventionally, when a weHbore is created, a number of casings are 
installed In the borehole to prevent collapse of the borehole wall and to prevent 
undesired outflow of drilling fluid into the formation or inflow, of fluid from the 
formation into the borehotei. The borehole is drilled in intervals whereby a casing 

20 whteh is to be installed in a tower borehole interval is towered through a previously 
installed casing of an upper borehole interval. As a consequence of this procedure 
tile casing of ttie lower interval is of smaller diameter tiian the casing of the upper 
interval. Thus, the casings are in a nested anrangement with casing diameters 
decreasing in downward direction. Cement annuli are provided between the outer 

25 surtaces of the casings and the borehole wall to seal the casings from the borehole 
wall. As a consequence of this nested an^ngement a relatively large t>orehote 
diameter is required at the upper part of the wellt>ore. Such a large borehote 
diameter involves increased coste due. to heavy casing handling equipment, targe 
drW bite and increased volumes of drilling fluM and drill cuttings. Moreover, 

30 increased drilling rig time is involved due to required cement pumping, cement 
hardening, required equipment changes due to large variations in hole diameters 
drilled in tiie course of the weil, arid ttie large volume of cuttings drilled and 
removed. 

The present invention is directed to overcoming one or more of ttie 
35 limitations of tiie existing procedures for fomning wellbores. 
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Summary of the Invention 
According to one aspect of the present .invention* a method of coupling an 
expandable tubular niemt>er to a preexisting structure is provided that includes 
positioning the tubular member and an expansion cone within the preexisting 
5 stnjcture, anchoring the tubular member to the preexisting stnidure, axtally 
displacing the expansion cone relative to the tubular member by pulling , the 
expansion cone through the tubutat member, and lubricating the interbce between 
the expansion cone and the tubular member 

According to another aspect of the present invention; a method of coupling a 

10 tubular member to ^ preexisting structure is provided that includes positioning the 
tubular merhber and an expansion cone within the preexisting stmcture, anchoring 
the tubular member to the preexisting structure, and axialiy displacing the expansion 
cone relative to the tubular member by pulling the expansion oone through the 
tubular member. The tubular member includes: an anriular 'member, including: a 

15 wall thickness that varies less than about 8 %. a hoop yield strength that varies less 
than about 10 %, imperfections of less than about 8 % of the wail thidcness, no 
feilurB for radial expansions of up to about 30 %, and no necking of the walls of 0ie 
annular member for radial expansions of up to about 25%. 

According to another aspect of the present inventk>n. a method of coupling a 

20 tubular member to a preexisting structure is provided that includes injec^ng a 
lubricating fluid into the preexisting stmtiture, posittoning the tubular member and an 
expanston cone within the preexisting structure, anchoring the tubular member to 
the preexisting structure, and axlally displacing the expansion cone relative to the 
tubular member by pulling the expansion cone through the tubular member. 

25 According to another aspect of the present Invention, a method of coupling 

an expandable tubular member to a preexisting structure is provided that includes 
. positioning the expandable tubular member and an expansion cone within the 
preexisting structure, anchoring the expan^ble tubular member to the preexisting 
structure and axialiy displadng the expanston cone relative to the expandable 

30 tubular meniber by pulling the expansion cone through the expandable tubular 
member. The expandable tubular membdr includes: a first tubular member, a 
second tubular, mernber, and a ttireaded connectiori for coupling the first tubular 
member to the second tubular member. The threaded connection includes: one or 
more sealing merhbers for sealing the interface between the first and second tubular 

35 members. 



Aooording to another aspect of the present lnvention,.a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
positioning the expandable tubular member and an expansion cone within the 
preexisting structure, anchoring the expandable tubular member to the preexisting 
5. structure, and axially displacing the. expansion cone relative to the expandable 
tubular member by pulling the exparaidn cone through the expandable tubular 
member* The expandable tubular member includes a plurality of tubular members 
having threaded portions that are coupled to one another by the process ct coating 
the threMed portions of the tubular members with a sealant coupling the threaded 

10 portions of the tubular members and curing the sealant. 

According to another aspect of the present Invention, a method of coupling a 
tubular rhember to a preexisting stmcture is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure^ and qxially displacing the expansion 

15 cone relative to the tubular member by pulling the expansion cone through the 
expandable tubular member. The tubular memt^er includes: a pair of rings for 
engaging the preexisting structure, and a sealing elemeht positioned between the 
rings for sealing the interface bet^n the tubular member and the preexisting 
structure. 

20 ' According to another asped of the present Irivention, a metlKXl of 

tubular niember to a preexisting structure is provided that includes positioning the 
expandable tubular member and an expansion cone within the preexisting structure, 
anchoring the expandable tubular member to tfie preexisting structure, and axially 
displacing the expansion cone relative to the expandable tubular member by pulling 

25 the expansion cone through the expandable tubular meifnber. The tubular member 
includes one or more slots. 

According to another aspect of the present inventton. a method of coupling a 
tubular member to a preexisting structure is provided that includes positioning the 
expandable tubular member and an expansion cone within the preexisting structure. 

30 anchoring the expandable tubular member to the pree)d8ting structure, and axially 
displacing the expansion cone relative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular member. The tubular memter 
includes: a first preexpahded portion, an intermediate portion coupled to the first 
preexpanded portion including a sealing elenfient, and a second preexpanded 

35 portion coupled to the intemnediate portion. 
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r According to another aspect of the present invention, a method of coupling a 

tubular member to a preexisting structure is provided that includes positioning the 
^ expandable tubular member and an expansion cone within the preexisting structure, 

anchoring the expandable tubular member to the preexisting structure* and axially 
^ 5 displacing the expansion cone relative to the expandable tubular member by pulling 

the expansion cone through the expandable tubular niember by applying an axial 
force to the expansion cone. The a^dal force incfudes: a substantially constant axial 
force, and an increasekl axial force. 

According to another aspdct of the present invention, a method of coupling a 
10. tubular member to a preexisting structure is provided that includes positioning the 
tubtdar member and an expansion oone within the preexisting strucbire, anchoring 
r the tubular member to the preexisting stnicture, and axially displacing the expansion 

cone relative to the expandable tubular merttber by pushing and pulling the 
expansion cone through the expandable tubular member. 
15 According to another asped of the present invention, a nriethod of a 

r tubular rhember to a preexisting structure is provided that includes positioning the 

tubular member and an expansion cone within the preexisting structure, anchoring 
r the tubular member to the preexisting stmdure, axially displacing the expansion 

cone relative to the tubular member by pulling the expansion cone through the 
r- 20 expandable tubular member, and Injecting a curable fluidic sealing material between 

the tubular member and the preexteting structure prior to axially displacing the 
^ expansion oone.. 

According to another aspect of the present invention, a method of coupling a 
^ tubular member to a preexisting structure is provided that includes 

25 positioning the tubular nriember and an expansion cone within the preexisting 
stnjcture, anchoring the tubular member to the preexisting structure by increasing 
the size of the expansion cone, and axially displacing the expansion cone relative to 
. the tutHJiar rr\emt>er by pulling the expansion cone through the tubular member, 
r According to another aspect of the present invention, a method of coupling a 

30 tubular member to a preexisting structure is provided that includes positioning the 
^ tubular member and an expansion cone withiri the preexisting structure, anchoring 

the tubular member to the preexisting stnjcture by heating a portion of the tubular 
^ member, ahd axially displacing ttie expansion cone relative to the tubular member 

by pulling the expansion cone through the tubular member. 



According to another aspect of the present invention, a method of coupling 
an expandable tubular number to a preexisting structure is provided that includes 
positioning the expandable tubular member, an expansion cone, and an anchoring 
device within the preexisting structure, positioning the anchorirtg device above the 
5 expansion cone, anchoring the expandable tubular member to the preexisting 
structure using the anchoring device, and axially displacing the expansion cpne. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular nientber to a preexisting structure is provided that includes 
positioning the tubular ntember and an expansion cone witiiin the preexisting 
10 structure, explosively anchoring the tubular 

axially displacing the expansion cone relative to the tubular member. 

According to anottier aspect of the present invention, a method <rf obupling 
an expandable tubular to a preexisting staicture is provided that includes fixing the 
positkm of an expansion oone wittiin the preexisting stmcture, driving the 
IS ' expandable tubular member onto the expansion cone in a firsit direction, and axially 
displacing the expansion bone in a second direction relative to the expandable 
tubular member. The first and siscorKi directions are different 

Aooording to another aspect of the present invention, a method of coupling 
ah expandable tubular menriber to a preexisting structure is provided that includes 
20 placing the expandable tubular, an expansion ccine, and a resilient anchor within the 
preexisting structure, xeleasing me resiltent anchor, and axially displacing the 
expansion oone within ttie expandable tubular member. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexistirig structure is provided that includes 
25 placing the expandable tubular nrtember, an expansion cone, and an anchor into the 
preexisting stmcture, and anchoring the expandable tubular member to the 
preexisting structure by: pivoting one or more engagement elements, and axially 
displacing the expans'ion cone. 

According to another aspect of the present invention, a method of coupling 
30 an expandable tubular member to a preexisting structure is provided that includes 
placing ttie expandable tubular member and an expansion cone into the preexisting 
structure, placing a quantity of a fluidic material onto the expandable tubular 
member to anchor the expandable tubular member to ttie preexisting stmcture, and 
axially displacing the expansion oone. 
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According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that Includes 
positioning the expandable tubular member and an expansion cone into the 
preexisting structure, anchoring the expandable tubular member to the preexisting 
5 strudure by injectihg a quantity of a hardenable fluidic material into the preexisting 
structure, at least partially curing the hardenable fluidic sealing material, and axially 
displacing the expansion cone. 

Aooording to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
10 placing the expandable tubular member and an expansion cone within the 
preexisting structure and applying an axial force to the expandable tubular member 
in a downward direction. 

According to anpther aspect of the present invention, a method of coupling 
an expandiable tubular member to a preexisting structore is provided that includes 
15 pladng the expandable tubular member and an expansibn cone within the 
preexisting structure, injecting a quantity of a first fluidic material having a first 
density into the region of the preexisting stmcture outeide of the expandable tubular 
member, and Injectinq a quantity of a second fluidic material having a seoohd 
density Into a portion of the expandable tubular niiember below the expansion 
20 The second density Is greater than the first density. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting struchire is provided that includes 
placing the expandable tubular member and an expansion cone into the preexisting 
structure, anchoring the expandable tubular member to the preexisting structure, 
25 applying an axial force to the expansbn cone, and pressurizing an interior portion of 
the expandable tubular member below the expanston cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is pn:>vided that includes 
placing the expandable tubular menriber and an expansion cone into the preexisting 
30 structure and applying an axial force to the expandable tubular member 

According to another aspect of the present invention, an apparatus for 
coupling a tubular member to a preexisting structure is provided that includes an 
expandable tubular member, an anchoring device adapted to couple the expandable 
tobular member to the preexisting structure, and an expansion cone movably 
35 coupled to the expandable tubular member and adapted to radialty expand the 
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expandable tubular meniber, including: a housing including a tapered first end and a 
second end, one or more grooves fomied in thei outer surface of the tapered first 
end, and one or rhore axial flow passages fluidiciy coupled to the grooves. 

According to another aspect of the present invefition, an apparatus for 
5 coupling an expandable tubular nnember to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion oone 
movably coupled to the expandable tubular member and adapted to radisrily expand 
the expandabte tubular member; The expandable tubular member includes: an 
10. annular member, having: a wall thidcness that vari^ less than about & %. a hoop 
yield strength that varies less Uian about 10 %, imperfections of Idas than about 8 % 
of the wall thidcness, no failure for radial expansions of up to about 30 %, and no 
neddng of the walls of the annular member for radial expansions of up to about 
25%. 

15 According to another aspect of ttie present invention, an apparatus for 

coupling an expandable tubidar member to a preexisting structure is provided that 
includes an.expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisling structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 

20 the expandable tubular merhber. The expandable tubular member includes: a first 
tubular member, a second tubular member, and a threaded connection for couplihg 
the first tubular member to the second tubular member, the threaded connection 
Including: one or more sealing members for sealing the interface between the first 
and second tubular members. 

25 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular n^nhber to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 

30 the expandable tubular member. The expandat>le tubular member includes: a layer 
of a lubricant coupled to the interior surface of the tubular member. 

According to another aspect of the present invention, ari apparatus for 
coupling an exparidabte tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 

35 expandable tubular member to the preexisting structure, and an expansion cone 

* ' ' • 
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movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: a pair 
of tubular members having threaded portions coupled to one another, and a quantity 
of a sealant within the threaded portions of the tubular members. 

5 According to another aspect of the present invention* an apparatus for 

coupling an expandable tubular member to a preexisting stmcture is provided that 
includes an expandable tubular member, an^ anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular rhember and adapted to radially expand 

10 the expandable tubular rhembier. The expandable tubular member includes: a pair 
of rings for engaging the . preexisting structure, and a sealing element positioned 
betmen the rings for sealing the interface betvveeh tjie tubular member and the 
preexisting structure. 

Aooording to another aspect of the present invention, an apparatus for 

15 coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion oom 
nriovably coupled to the expandable tubuler member and adapted to radially expand 
the expandable tutfular meniber. The expandable tubular member includes one or 

20 more slots. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structiro, and an expansion cone 

25 movably coupled to the expandable tubular men^r and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: a first 
preexpanded portion, ari IntenDediate portion coupled to the first preexpanded 
portion including a sealing element, and a second preexpanded portion coupled to 
the intermediate portion. 

30 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular ntember to a pree)d8ting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, an expansion cone 
movably coupled to the exparkiable tubular member and adapted to radially expand 
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the expandable tubular member, and a vatveable fluid passage coupled to the 
anchoring device. 

According to another aspect of the prwent Invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure Is provided that 
5 indudee a first support member,, a second support member coupled to the first 
support mernber, an expansion cone coupled to the first support member, an 
expandable tubular member coupled to the expansion cone, and an anchoring 
device coupled to the second support member adapted to couple the expandable 
tubular memfaier to the preexisting structure. The anchoring device is positioned 
10 above the expansion cone. 

According to another aspect of the present Invention, an apparatus for 
coupling an expandable tubular member to a preexisting statcture is provided that 
Includes a first support member, a second support menrd)er coupled to the first 
support nriember, an expansion bone coupled to the first support member, an 
15 expandable tubular member coupled to the expdnsiqn cone, and ah expbsive 
anchoring device coupled to the second support member adapted to couple the 
expandable tubular member to the preexisting structure. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular nnember to a preexisting structure is provided that 
20 indudes a support member, an expandable expansion cone coupled to the support 
member, and an expandable tubular member coupled to the expansion cone. 

According to another aspect of the present Invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expandable expansion cone coupled to the support 
25 member, and an expandable tubular member coupled to the expandable expansion 
cone. 

According to another aspect of the present inyentiori, an apparatus for 
coupling an expandable tubular to a preexisting structure Is provided that includes a 
support member, an expansion cone coupled to the support member, an 
30 expandable tubular member coupled to the expansion cone (nduding one or more 
shape menrK)ry metal inserts, and a heater coupled to the support member in 
. opposing relation to the shape nriemory metal Inserts. 

According to another aspect of the present Invention, an apparatus for 
coupling an expandable tubiilair member to a preexisting structure is provided that 
35 indudes a support member, an e}9>ansiori cone coupled to the support menrd>er, an 
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expandable tubular member coupled to the expandable expansion cone, and a 
resiHent anchor coupled to the expandable tubular member. 

According to another aspect of the present invention, an expandable tubular 
member is provided that includes: an expandable tlibular body, one or more rdsilient 
5 panels coupled to the expandable tubular Ixxly, and a release merriber releasably 
coupled to the resilient panels adapted to cohtroDably release the resilient panels. 

According to another aspect of the pr^rit invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expansion oone coupled to the support member, an 
10 expandable tubular member coupled to the expiandabie expansion oone, and an 
anchor coupled to the expandable tubular member, including: one or more spikes 
pivotally coupled to the expandable tubular merhber for engaging the preexisting 
structure. 

According to another aspect of the present invention, an apparatus for 

15 coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expansion oone coupled to ttie support memt>er, dn 
expandable tubular member coupled to the expandable expansion cone, and an 
anchor coupled to the expandable tubular member, including: one or more petal 
baskets pivotally coupled to ttie expandable tubular member. . 

20 According to anottier aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expansicm cone coupled to the support member, an 
expandable tubular member coupled to the expanston oone, including: a stotted 
portkm provkled at one end of the expandable tubular member. 

25 According to anottier aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
inckides a support member, an expansbn cone, an expandable tubular memt>er 
coupled to the expansion cone, a coupling device coupled to the support member 
and an end portion of the expandable tubular member, and 

30 a mass coupled to the end portion of the expandable tubular member. The weight 
of ttie mass is greater than the yieM strength of ttie expandable tubular member. 

According to another aspect pf the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure Is provided that 
includes a support member including a fluid passage, an expansion cone coupled to 

35 ttie support member, an expandable tubular member ooupl^ to Oie expansion 
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cone, a slip joint coupled to the expansion cone, an end plate coupled to the slip 
Joint, a fluid chamber coupled to the fluid passage, the fluid chamber defined by the 
interior portion of the expandable tubular memt>er between the expansion cone and 
the end plate. 

According to another aspect of the present invention, a method of coupling a 
ddbular member to a praexistlng stmdure provided that includes positioning the 
tubular menfiber and an expanston cone within the preexisting structure, axially 
displadng the expansion cone, removing the expansion cone, and applying direct 
radial pressive to the tubular nriember. 

According to another aspect of the present invention, an . apparatus is 
provided that includes a tubular member coupled to a preexisting structure. The 
tubular member is coupled to the preexisting structure by the process of: 
positioning the tubular member and an expansion cone within the prefdxi^ng 
structure, axially displacing 4he expansion cone, removing the expansion cone, and 
applying direct radial pressure to the tubular memben 

Brief Description of the Drawings 

FIG. la is a fragmentary cross-sectional illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

FIG. lb is a fragmentary cross-sectional illustration of the apparatus of FIG. 
la after anchoring the expendable tubular member of the apparatus to the wellbore 
casing. ^ 

FIG. 1c is a fragmentary cross-secUonal illustration of the apparatus of FIG. 
1 b after initiating the axial displacement of the expansion cone. 

FIG. Id is a fragmentary cross-sectionai illustration of the apparatus of FIG. 
1b after initiating the axial displacement of the expansion cone by pulling on the 
expansion cone and injecting a pressurized fluid below the expansion cone. 

FIG. 1e is a fragmentary cross-sectional illustration of the apparatus of FIGS. 
1c and Id aHer the conripletion of the radial expansion of the expandable tubular 
member. 

FIG. If is a fragmentary criDSS-sectional illustration of the apparatus of FIG. 
1e after the decoupling of the anchoring device of the apparatus from the wellbore 
casing. 
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FIG. 1g is a fragmentary cross-sectional illustration of the apparati^ of FIG. 
If after the removal of the anchoring device of the apparatus from the wellt)ore 
casing. 

FIG. 2a is a fragmentary cross-sectiongil Illustration of the placentent of an 
emixxiiment of an apparatus for expanding a tiibuiar member within a wellbore 
casing and an open hole in a subterranean formation. 

i 

FIG..2b is a fragmentary cross-sdcHonal illustration of the apparatus of FIG. 
2a after anchoring the expandable tubular member of the apparatus to the open 
hole. 

FIG. 2c is a fragmentary cross-sectional fllustration of the apparatus of FIG. 
2b after initiating the axial displaoement of the expanston cone^ 

FIG. 2d is a fragmentary cross-secHonal illustration of the apparatus of FIG. 
2b after initiating the axial displaoernent of the expansion cone by pulling on the 
expansion cone and also by irijecting a pressuri^ fluid belovy the expansion cone. 

FIG. 2e is a fragmentary cross-sectional Illustration of the apparatus of FIGS. 
2c and 2d after the completion of the radial expansion of th€f expandable tubular 
member. 

FIG. 2f is a fragmentary cross-sectional illustratton of the apparatus of FIG. 
2e after the decoupling of the anchoring devibe of the apparatus from the operi hole. 

FIG. 3a is a fragmentary cross^sectiondl illustration of the placement of an 
erhbodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

FIG. 3b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3a after anchoring the expandable tubular nriember of the apparatus to the wellbore 
casing. 

FIG. 3c is a fragnrientary cross-sectional illustration 
3b after initiating the axial displacement of the expansion cone. 

FIG. 3d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3c after completing the radial expansion of the expandable tubular member. 

FIG. 4 is a fragmentary cross-sectional illustration of an embodiment of a 
shodc absorbing system foruse in the apparatus of FIGS, la to 3d. 

FIG. 5 is a cross-sectional illustration of an embodiment of a coupling 
arrangement for use in the expandable tubular members of the apparatus of FIGS. 
1ato3d, 
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FIG. 6 Is a cross-sectionai illustration of an emtxxliment of an expandable 
tubular member having a slotted lower section for use in the apparatus of FIGS. 1a 
to3d. ^ 

FIG. 7 is a cross-sectiondl illustration of an emtxxliment of an expandable 
5 tutHJiar memt)er having a pre-expanded upper pc^on for use in the apparatus of 
FIGS.1atQ3d. 

FIG. 8 is a crdss-sectional illustration of an emixxiiment of an expandable ^ 
tubular member having a slotted upper section for use in the apparatus of HGS. la 
to3d; 

10 FIG. 9 is a graphical illustration of an embodintent of a method of applying an "1. 

axial force to the expansion cones of the apparatus of FIGS, la to 3d. 

FIG. 10a is a fragmentary cross-^cUonal Hlustration of the placement of an ^■ 

embodiment <rf an apparatus for expanding a tubular mernber within a welltKxe 

casing. "1 
15 FIG. 10b Is a fragmentary crosa-sectional illustration of the apparatus of FIG. 

10a during the in|ection of a non*hardenable fluldic material into and out of the 

apparatus. 

FIG. 10c Is a fragmentary cross-sectional illustration of the. apparatus of FIG. ^ 
10b during the injection of a hardenable fluidic sealing maferiaM 
20 apparatus. ^ 
FIG. 10d is a fragnientary cross-sectional illustratton of the apparatus of FIG. 
10c after the placement of a valve closure element intp the valve passage of the ^ 
anchoring device of the apparatus. 

FIG. 10e is a fragmentary cross-sectibnaMllustration of the apparatus of FIG. 
25 1 0d after anchoring the expandable tubular member of the apparatus to the weltbore 
casing. 

FIG. 1 0f is a fragmentary crbss-sectionai illustration of the apparatus of FIG. 
lOe after initiating the axial disptacenrierit of the expansion cone. 

FIG. lOg is a fragnrientary cross-sectional illustration of the apparatus of FIG. 
30 lOe after initiating the axial displacement of the expansion cone by pulling on the 

expansion cone and Injecting a pressurized fluid below the expansion cone. "1 

FIG. lOh is a fragmentary crosjs-sectional illustration of the apparatus of 
FIGS. lOf and lOg after the completion of the radial expansion of the expandable ^ 
tubular member. 
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FIG. 10i is a fragmentary cross-secUonal Illustration of the apparatus of FIG. 
Km irfler the decoupling and removal of the anchoring device of the apparatus from 
the wellbore casing. 

FIG. 11a is a fragnnentary cross-sectional illustration of art altemative 
embodiment of an apparatus for coupling an expanddbie tubular nnemb«* to a 
preexisting structure. . . 

FIG. lib is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 la after anchoring the epcpandable tubular member of the apparatus to the wellbore 
casing. 

FIG. 11c is a fre^mentary cross-sectional Illustration of thia apparatus of FIG. 
1 lb after initiating the axial displacement of the expansion cone. 

FIG. 1 1d is a fragmentary cross^ctional illustration of the apparatus of FIG. 
1 1c after stopping the axial displacement of the expansion cone prior to deactivating 
the anchoring device. 

FIG. lie is a fragmentary cross-sectionaMllustratton of the apparatus of 
FIGS, lid after deactivating the anchoring device. 

FIG. 1 1f is a fragmentary cross-sectional Illustration of the apparatus of HG. 
1 1e after initiating the axial displacement of the expansion cone and the deactivated 
anchoring device. 

FIG. 11g Is a fragmentary cross-sectional illustration of \he apparatus of FIG. 
1 1f after the completicxi of the radial expansion of the expandable tubular member. 

FIG. 12a is a fragmentary cross-sectional illustration of an altemative 
embodiment of an apparatus for coupling an expandable tubular number to a 
preexisting structure positioned within a wellbore. 

FIG. 12b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
12a after expanding the expandable expansion cone in order to anchor the 
expandable tubular member to the wellbore casing. 

FIG. 12c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
I2b after initiating ttie axial displacement of ttie expandable expansion cone. 

FIG. 12d Is a fragrnentary cross-sectional illustration of the apparatus of FIG. 
12c after completing the radial expansion of the expandable tubular member. 

FIG laa is a fragmentary cross-sectional illustration of an altemative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned yiritiiln a wellbore. 
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FIG. 13b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
13a after activating the shape memory rnetal inserts in order to anchor the 
expandable tubular limmlier to the weinxm casing. 

FIG. 13c is a fragmentary cross-sectional aiuslration of the apparErtus of FIG. 
1 3b after iniHatirig the aadai displacement of the expansion cone. 

RG. 13d is a fragmentary crose-eecUonal Hlustration of the apparatus of FIG. 
13c after oqmpieling the radial expansion of the expandable tubular member. 

FIG. 14a a fragmentary cross-sectional iilustralion of an aHemative 
embodiment of an apparatus fbr coupling ari expandable tubular member to a 
premising structure positioned within a wejlbore casing. 

FIG. 14b is a fragmentary (»)8ST8ect|onal iilustitrtion of the appara 
14a after axipKng the padcer to the wellbore caiing. 

FIG. 14c is a fifagrnentary cross-sectional Klustratton of the apparatus of FIG. 
14b after initiating the axial displaoement of the expaiKjable tubular member towards 
the expansion cone. 

FIG. 14d is a fragmentary cross-sepUonal illustration of ttie apparatus of FIG. 
14c after radially expanding ttte end of the expandable tubular member onto ttie 
expansion cone. 

FIG. 14e Is a fragmentary cross-sectional illustration of ttie apparatus of FIG. 
14d after deopupling ttie packer Atom ttte weilbore caslrQ. 

FiG. 14f Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14e after Initiating ttte axial displacement of ttie expansion oone relative to the 
expandable tubular member. 

FIG. 14g is a fragmentery cross-sectional Illustration of ttie completion of ttie 
radial expansion of ttie expandable tubular member. 

FIG. 15a is a fr^agmentery cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting stmcture positioned vnttiin a wellbore. 

FIG. 15b is a fragmentery cross^sectional illusbation of ttie apparatus of FIG. 
ISia after coupling ttie resHlerit anchor to ttie wenbors casing. 

FIG. 15c is a fragmentary cross-sectional Uusfration of ttie apparatus of FIG. 
15b after initiating tile axial d^teksement of the.expanslon oorie. 

FIG. 15d is a fragmentary cibss-sectional illusttation of the apparatus of FIG. 
1 5c after completion of the radial expansion of the expardabte tubular memtier. 
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FIG. 16a is a top view of an embodiment of a resilient anchor for use in the 
apparatus of FIG. 15a. 

FIG. 16b is a top view of the resilient anchor of FIG. 16a after releasing the 
celled resilient noember. 
5 FIG. 17a is a top view of an altemate embodiment of a resilient anchor for 

use In the apparatus of FIG. 15a. 

FIG. 17b is a top view of the resilient anchor of FIG. 17a after releasing the 
resilient elements. 

FIG. 18a is a fragmentary cross-sectional top view of an alternate 
10 embodiment of a resilient anchor for use in the apparatus of FIG. 15a. 

FIG. 18b Is a finagmentary cross-sectional top view of the resilHsnt anchor of 
FIG. 18a after riBleasing the resilient elements. 

FIG. 19a . is an front view of an embodiment of an expandable tubular 
member including one or more resiltent panels. ' 
1$ FIG. 19b is a cross-scK^al view of the expandable tubute^ 

19a. 

FIG. 19c is a bottom view of the expandable tubular member of FIG. 19a. 

FIG. 20a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandafato tubular member to a 
20 preexisting structure positioned within a wellbore. 

FIG. 20b is a fragmentary cross-sectional illustratioh of the apparatus of FIG. 
20a after coupling the anchor to the wellbore casing. 

FIG. 20c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20b after initiating the axial displacement of the expansion cone. 
25 FIG. 20d is a fragmentary cross-sectional illustration of the apparatus of FIG. 

20c after completion of the radial expansion of the expandable tubular member. 

FIG. 21a Is an illustration of an embodiment of the anchor of the apparatus of 
FIG. 20a. 

FIG. 21b is an illustration of the anchor of FIG. 21a after outwardly extending 
30 the spikes. 

FIG. 22a is an illustration of an alternative embodiment of ttie anchor of tt)e 
apparatus of FIG. 20a. 

FIG. 22b is an illustration of the anchor of FIG. 22a after outwardly extending 
ttie spikes. 
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FIG. 22c is a cross-sedional iHustration of the petate of the anchor of FIG. 

22a. 

FIG. 23a is a fragmentary cross-sedional illustration of an alternative 
embodiment of an apparatus lor odupling an expandable tubular member to a 
5 preexisting stmcture positioned within a welibore. 

FIG. 23b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20a after injecting a quantity of a hardenable fiuldlc sealing material into the open 
hole wellbore section proximate the lower section of the expandable tubular 
meifnt)er. 

1 0 FIG. 23c is a fragifnentary cross-sectional illustration of the apparatus of FIG. 

23b after penmitting the hardenable fluidic sealing material to at least partially cure. 

FIG. 23d is a fragmentery crbss-sectional illustration of ttie apparatus of FIG. 
23c after initiating the axial displacement of the expansion cone. 

FIG. 23e isf a fragmentary cross-sectional illustratior) of .the apparatus of FIG. 
IS 23d after pompletipn of the radial expansion cf the etxpandable tubular member, 

FIG. 24a is a fragmentary cross-sectional illustration of an aitemative 
embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure positioned within a wellbors casing and an ppen 
hole wellbore section. 

20 FIG. 24b is a fragmentery cross-sectional illustration of the apparatus of FIG. 

24a after releasing the padcer. 

FIG, 24c is a fragnrantary cross-sectional illustration of the apparatus of FIG. 
24b after extruding the expandable tubular member off of the expansion cone. 

FIG. 25a is a fragrrientery cross-sectional illustration of an aitemative 
25 embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexteting structura positioned within a wellbore casing and an open 
hole wellbore section. 

FIG. 25b is a fragmentery cross-sectional illustration of the apparatus of FIG. 
25a after injecting a quantity of a fluidic material into the expandable tubular 
30 member having a higher density than the fluid within the preexisting structure 
outside of the expandable, tubular member. 

FIG. 25c is a fragrnent^ cross-sectional illustration of the apparatus of FIG. 
2Sb after extruding the expandat^e tubuter member off of the expanston oone. 
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FIG. 26a is a fragmentary cross-secttonal illustration of an alternative 
emtwdinwnt of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure. 

FIG. 26b is a fr^mentaiy cross-sectional illustration of the apparatus of FIG. 
5 26a after the initiation of the radial expansion process. 

FIG. 26cls a fragnientary cross-sectional illustration of. the completion of the 
radial expansion process using the apparatus of FIG. 26b. 

FIG. 27 is a flow chart illustration of a preferred embodiment of a method of 
coupling an expandable tubular to a preexisting stmcture. 
0 FIG. 28 is a cfos»«ectional iUustration of an expandable tubular coupled to a 

preexisting structure using an expansion cone. 

FIG. 29 is a cross-sedional illustration of the subsequent application of bdial 
pressure to the expandable tubular member of FIG. 28. 

Detailed Description 

5 A method and apparatus for coupling tubular members to a preexisting 

sthidure is provided. In a preferred embodiment, the tubular members are coupled 
to the preexisting structure by radially expanding the tubular members into contact 
wHh the preexistihg structure. In a pr«fisrred embodlmeht, the tubular membere are 
radially expanded by anchoring one end of the tubular members to the preexisting 
stnidure and ttien pulling an expansion cone tiirough the. tubular membere. In this 
manner, the tubulal- membere are radially expanded and coupled to the preexisting 
structure. 

Refening initially td FIGSj la. 1b. Ic. Id. 1e' If and 1g. a preferred 
embodiment of a mettiod and apparatus for couplirig an expandable tubular member 
to a preexisting structure will be described. Refening to Fig. la. a welibore casing 
100 is positioned wWhIn a subterranean fonnation 105. The welibore casing 100 
may be positioned in any brientaUon from ttie vertical direction to ttte horizontal 
direction. The welibore casing 100 further includes one or more openings 110 that 
may have been the result of unintentional damage to ttie welibore casing 100. or 
due to a prior perforation or fracturing operation perfonned upon the surrounding 
subterranean fonnation 105. As will be recognized by persons having ordinary siclll 
in ttte art the openings 110 can adversely affect ttie subsequent operation and use 
of Oie wellbora casing 100 unless tii«y are sealed off. 

In a preferred embodiment, an apparatus 115 Is utilized to seal off the 
openings 110 in the welibore casing 100. More generally, ttie apparatus 115 is 
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preferably utiiized to form or repair weflbore casings, pipelines, or sbudurai 
supports. 

The apparatus 1 1 5 preferably includes a first support member 120, a second 
support member 125, an expansion cone 130. an anchoring device 135. and 
expandable tubular member 140,' and one or more sealing members 145. 

The first support member 120 is preferably adapted to be coupled to a 
surface location. The first support member 120 is further coupled to the anchoring 
device 135, The first support member 120 Is preferably adapted to convey 
pressurized fluldic materials and/or electrical cument and/or communication signals 
from a surface location to the anchoring device 135. The first support member 120 
may. for example, be conventionai oommerdaliy available slick wire, braided wire, 
coiled tubing, or drilling stock material ' 

The second Support member 125 is preferably adapted to be coupled to a 
surface tocatkm. The second support member 125 is further coupled to the 
expanston cone 130. The second support meniber 125 is preferably adapted to 
permit the expanston cone 130 to be axiaHy displaced relative to the first support 
member 120. The second support member 125 may. for example, be oonventkxial 
oommerdaliy avaltable slick wire. briaMed wire, odted tubing, or drifling stock 
material. 

The expanston con6 ^30 Is coupled to the second support member 125. The 
expanston cone 130 Is preferably adapted to redialiy expand the expandabte tubular 
member 140 when the expanston bone 130 Is axial^ displaced relative to the ' 
expandable tubular member 140. In a prefaned embodiment, the expanston cone 
130 is provided substantially as disck»ed In one or more of the foltowing: (1) U.S. 
utilily patent applkation serial no. OS/454.139, attorney docket no. 25791.3.02. fited 
on 12/3/1999, whfch claimed the benefit of the filing date of U.S. provlstevial patent 
application no. 60/1 11.293, attorney docket no. 25791.3, filnJ on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913, attorney docket no. 25791.7.02. fited 
on 2/23/2000, which daimed the benefit of the filing date of U.S. provisional 
appiicatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02. fded on 2/10/2000. which . 
claimed the benefit of the filing date of U.S, provistonal application no. 60/119.61 1, 
attorney docket no. 25791,8; (4) U.S. utility patent appUcation serial no. 09/440.338, 
attorney docket no. 25791.9.02. fited on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional appitoation no. 60/108,558, attorney docket no, 
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25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applicaUon no. 09/523.460, attorney docket 
no. 25791.11.02. filed on 3/10/2000. wtiicfi claimed the ben&fH of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
whfch claimed the l>enefit of the filing dates of U.S. provisk)nal application ho. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
appycatkm no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utPlty applicatton no. 09/511.941, attorney docket no. 25791.16.02, filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility paterit 
applicatkm no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7. 2000. 
whteh claimed th^ benefit of ttie fifrig date of U.S. provisk)nal patent applicatton 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utWIy patent applkatkm no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which Claimed ttie benefit of ttie filing data of U.S. prpviskNial appGcatton 
no. 60/131.106. atlbmey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal appltoatton no. 60/146.203. attorney docket no. 25791.25. fited on 
7/29/1999; (12) U.S. provistonal applicatton no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent applicatton serial ho, 
60/162.671. attorney docket no. 25TO1.27. fitod on 11/1/1999; (14) U.S. provistonal 
appltoatton no. 60/159.039. attorney docket no. 25791.36. fitod on 10/12.1999; (15) 
U.S. provisiohal patent applicatton no. 60/159.033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent appltoatton no. 60/165.228, 
attorney docket no. 25791.39. fited pn 11/12/1999, the dlsdosures of whfch are 
incorporated herein by reference. 

The anchoring devtoe 135 is coupled to ttio first support member 120. The 
anchoring device 135 is preferably adapted to be controllaWy coupled to ttie 
expandable tubular member 140 and ttie welibore casing 100. In ttils manner, the 
anchoring devtoe 135 preferably controllabiy anchors ttie expandabto tubular 
member 140 to the welibore casing 100 to facilitate the radial expansion of ttie 
expiandable tubular member 140 by ttie axial displacement of the expansion cone 
130. In a prefened embodiment, the anchoring device 135 Includes one or more 
expandabto elements 150 tttat are adapted to controllaWy extend from ttie body of 
ttie anchoring device 135 to engage botti the expandable ttJbular member 140 and 



the wBllbore casing 100. In a prefeired embodiment, the expandable elements 150 
are actuated using fluidic pressure. In a preferred embodiment, the anchoring 
device 135 Is any one of the hydraulically actuated packere oommerdaliy available 
from Halliburton Energy Sen^lces or Baker-Hughes. 
5 The expandable tubular member 140 Is removably coupled to the expanston 

cone 130. The expandable tubular member 140 Is further preferably adapted to be 
removably coupled to the expandable element 150 of the anchoring device 135. In 
a preferred embodiment the expandable tubular rrwmber 140 includes one or more 
anchoring windows 155 for penrttting the expandable elements 150 of the 
10 anchoring device 135 to engage the wellbore casing 100 and the expandable 
tubular member 140. 

In a preferred embodimerit. the expandablis tubular memtwr 140 further 
includes a lower sectkm 160. an intemiediate sectioh 165, and an upper section 
170. In a preferred embodiment, the lower section 160 Includes the anchoring 
15 windows 155 h order to provide anchoring at an end portion of the expandable 
tubular member 140. In a prefened embodiment, the wall thickness of the tower and 
Intemftediate sections, 160 arid 165, are less than the wall thtekness of the upper 
sedton 170 in order to optimally couple the radial^ expanded portton of the 
expandable tubular member 140 to the waHbore casing 100. 
20 In a preferred enr|bodiment. the expandable tubular men^r 140 is furthei- 

provkfed subslantlaliy as disctosed In one or more of the fellowing: (1) U.S. utility 
patent applicatton serial no. 09^454.139; atlomey docket no. 125791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
applicatton no. 60/111,293, attomey docket no. 25791.3, filed on 12/7/1998: (2) U.S. 
25 utility patent applicatton serial no. 09/510.913, attomey docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. piovlstonal 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent appRcatkxi 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provistonal application no. 60/1 19,61 1, 
30 attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338, 
attomey docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provistonal application no. 60/108.558. attomey docket no. 
25791.9, fifed on 11/16.1998; (5) U.S. provistonal patent applteatton no. 60/183.546. 
fifed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523.460, attomey docket 
no. 25791.11.02. fifed on 3/10a000, whteh cfeimed the benefit of the filing date of 
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U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
wtilch claimed the benem of ttte filing dates of U.S. provisional application no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
5 appKcation no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utiRty applicatioii no. 09/511,941. attorney docket no. 25791.16.02. filed on 
212412000, yihith claimed the benefit of the filing date of U.S. provlsionai serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applkatton no. 08/588.946. attorney dodwt no. 25791.17.02, filed on June 7. 2000, 
10 whnh claimed the t)enem of the filing data of U.S. provistonal patent application 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appHcation no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provlstonal appltoatton 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/28/1999; (11) U.S. 
15 provisional applteation no. 60/146.203, attorney docket no. 25791.25, filed on 
7/29/1990; (12) U.S. piovistonal application no. 60/143.039. attorney docket no. 
25791.26. filed on 7/8/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applicathMi no. .60/159.039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provistonai patent applteatfon no. 60/159.033. attomey docket ho. 25791.37. 
filed on 10/12/1990; and (16) U.S. provistonai patent appltoation no. 60/165.228. 
attomey docket no. 2579139. filed on 11/12/1999. the disctosUres of which are 
Incorporated herein by reference. 

The sealing members 145 are coupled to the outer surface of the iv>per 
portion 170 of the expandable tubular member 140. The sealing membere 145 are 
preferably adapted to engage and fluidldy seal the Interface between the radially 
expanded expandable tubular member 140 and ttie weilbore casing 100. In a 
preferred embodiment, the apparatus 115 Includes a plurality of sealing members 
145. In a prefened embodiment, the sealing members 145 surround and Isolate the 
opening 110. 

As illustrated in FIG. la, the apparatus 1 15 is preferably positioned wittiin the 
weilbore casing. AOb witti the expandat)ie tubular member 140 positioned in 
opposing relation to the opening 110. In a prefened embodiment, ttie apparatus 
115 includes a pluralify of seaHng membere 145 that are positioned above and 
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below the opening 110. In this manner, the radial expansion of the expandable 
tubular niember 140 optimally fluldicty Isolates the opening 110. 

As illustrated In FIG. l b, the apparatus 1 15 is then anchored to the weUbore 
casing 100 using the anchoring device 135. In a preferred embodiment, the 
5 anchoring device 135 is pressurized and the expandable element 150 is extended 
from the anchoring device 135ihrough the corresponding anchoring window 155 In 
the expandable tubular member 140 Into intimate contact with the wellbore casing 
100. in ttite manner, the lower section 160 of the expandable tubular member 140 is 
i«movably coupled to the weObote casing 100. 

10 In an alternative embodiment, a compressible cement and/or epoxy is then 

Injected into the annular space between the tmexpanded portion of the tubular 
member 140 and the welbore casing 100. The compressible cement and/or epo)^ 
is then pemilttod to at least partiaHy cure prior to the initiation of the radial expanston 
process. In this manner, an annular structural support and fluidic Seal is provided 

15 around the tubular member 140. 

As illustrated in FIG. Ic, the expansion cone 130 is then axially dteplaced 
applying an. axial fbroe to the second support merhber 125. In a preferred 
embodiment, the axial displaoement of the expansion cone 130 radially expands the 
expandable tubulai: mernber 140 into intlmato contact wtth the vyalls of the wellbore 

20 casing 100. 

In an altemative embodiment, as Ulustrated in FIQ. Id, the axial 
displacement of the expansion cone 130 Is enharioed by injectihg a pressurized 
flukJIc material into the annular space between the first support member 120 and the 
second support member 1 25. In this manner, an upward axial force is appfled to the 
25 lower annular face of the expansion cone 1 30 using the pressurized flujdic material. 
In this manner, a temporary need for iricreased axial force during the radial 
expansion process can be easily satisfied. 

As Illustrated in FIGS. 1e. 1f, and 1g, after the exjiandable tubular member 
140 has been radially expanded by the axial displacement of the expansion cone 
» 130, the first support member 120 and the anchoring device 135 are preferably 
removed fipom expandable tubular member 140 by de-pressurizing the anchoring 
device 135 and then lifting the first support member 120 and anchoring device 135 
from the wellbore casing 100. 

As inustrated In FIQ. 1g, in a prefsned embodiment, the opening 1 10 In the 
15 wollbore casing 100 is sealed off by the radially expanded tubular member 140. In 
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this manner, repairs to the weilbore casing 100 are optimally provided. More 
generally, the apparatus 115 is used to repair or fomn weilbore casings, pipelines, 
and structural supports. 

Referring to FIGS, 2a. 2b. 2c, 2d, 2e and 2f, an alternative embodinrwnt of a 
method and apparatus for coupling an expandable tubular member to a preexisting 
structure will be described. Refening to Fig. 2a, a weilbore casing 200 and an open 
hole weilbore section 205 are positioned within a subtenanean formation 210. The 
weilbore casing 200 and the open hole weilbore section 205 may be positioned In 
any orientation firom the vertical direction to the horizontal direction! 

in a prefeVred embodirhent. an apparatus 215 is utilized to couple an 
«4)andable tubular member to an end portion of the weilbore casing 200. In this 
manner, the open hole weilbore section 205 is provided with a cased portion. More 
generally, the apparatus 215 is preferat^ utilized to form or repair weilbore casings, 
pipeHnes. or structural supports. 

The apparatus 215 preferably includes a first support mentber 220, a second 
support n»mber 225, an expansion cone -230. an anchoring device 235, an 
expandable tubular member 240, one or more upper sealing menH)ers 245, oneor 
more lower sealing members 250, and a flexibie coupling element 255. 

The first support member 220 is pref^bly adapted to be coupled to a 
surface location. The first support meinber 220 is further qoupled to the anchoring 
device 235. The first stq)port meinber 220 is preferably adapted to conv^ 
pressurized fiuidic materials and/or electrical current and/or conmunlcation signals 
from a surface location to the anchoring device 235. The firet support member 220 
may, for example, be conventional commerciaily available slick wire, braided wire, 
coiled tubing, or drilling stock material. 

The second support member 225 is prefer{d)ly adapted to be coupled to a 
surface location. The second Support member 225 is further coupled to ttte 
expansion icone 230. The second support member 225 is preferably adapted to 
pennit the expansnn cone 230 to be axially displaced relative to the first support 
member 220. The second support member 225 may, for example, be conventional 
commercially available slick wire, brakled wire, coiled tubing, or drilling stock 
material. 

Ii^ an alternative ^n^iment. the support member 220 is telescopically 
coupled to the support member 225. and ttie support member 225 is coupled to a 
surface support structure. 
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The expansion cone 230 is coupled to the second support memtwr 225^ The 
expansion oone 230 Is preferably adapted to radially expand the expandat>le tubular 
member 240 when the expansion cone 230 Is axlally displaced relative to the 
expandable tubular member 240. In a preferred embodiment, the expansion cone 
6 230 is provided substantially as disclosed In one or more of the following: (1) U.S. 
utility patent application serial no: 09/464,139, attorney docket no. 25791.3.02, filed 
on 12/3/1999, which daimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney dodtet no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
10 on 2/23/2000. whteh daimed the benefit of the filing date of U.S. provlstonal 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, whteh 
dabned the benefit of the filing, date of U.S. provisional application no. 60/1 19,611, 
attorney docket no. 25791.8; (4) U.S. utility patent appiicatton serial no. 09/440,338, 
15 attorney docket no. 25791.9.02, filed on 1 1/1S/1 999. which claimed the benefit of 
the filing date of U.S. provistonal applicatkm no. 60/108,558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent applicatipn no. 60/183.546. 
filed on 2/18«KK)0; (6) U.S. utaity patent applicatkm no. 09^23.460, attorney dbdcet 
no. 25791.11.02. fifed on 3/10/2000. whteh daimed the benefit of the filing date of 
20 U.S. previskmai application na 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appOcatton no. 09/512.895^ attorney docket no. 25791.12.02. filed on 2/24/2000. 
whteh daimed the benefit of tt» fiHng daips of U.S. provtekwial appUcation no. 
60/121.841, attorney docket no. 25791.12. fifed on 2/26/1999 and US. provistonal 
application no. 60/154,047. attorney docket no. 25701.29. fitod on 9/16/1999; (8) 
25 U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000, whteh daimed the benefit of ttie filing date of U.S. provisional serfel no. 
60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utHity patent 
application no. 09/588,946. attorney docket no. 25791.17.02, filed on June 7. 2000, 
which daimed ttra benefit of the filing date of U.S. provisional patent application 
30 serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applteation no, 09/559,122. attomey dodtet no. 25791.23.02, filed on 
4/26/2000, whteh daimed the benefit of the filing date of U.S. provisforial application 
no. 60/131,106. attomey docket no. 25791.23, fifed on 4/26/1999; (11) U.S. 
provblonal application no. 60/146.203. attomey docket no. 25791.25. filed on 
7/^1999; (12) U.S. provisional application no. 60/143,039, attomey docket no. 
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25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provistonal patent applicatton no. 60/159,033, attorney docket no. 25791.37, 
5 filed on 10/12/1999; and (16) U.S. provisional patent appiicatton no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999. the disclosures of whichr are 
incorporated herein by reference. . 

The anchoring devk» 235 Is coupled to the first support nneririfaer 220. The 
anchoring de^^ce 235 Is preferably adapted to be contirollably coupled to the 

10 expandable tubular member 240 and the open tK>le wellbore sectton 205. In this 
manner, the anchoring device 235 preferably controllably anchors the expandable 
tubular member 240 to the open hole wellbore sectk>n 205 to fadjitate the radial 
expansion of the expandable tubular memt)er 240 by the axial displaoement of the 
expansion cone 230. Iri a prefenned embodiment, the anchoring device 235 Includes 

IS one or more expandable elennents 260 that are adapted to controllably extend from 
the body of the mohoring device 235 to engage both the flexible coupling element 
255 and the open hole wellbore section 205. In a preferred embodiment, the 
expandable elements 260 are actuated using fiuidic pressure. In a prefenred 
embodinnent, the anchoring device 235 Is any one of the hydraulically actuated 

20 packere commercially available from Halliburton Energy Services or 6aker-Hughes. 

The expandable tubular member 240 is removably coupled to the expanston 
cone 230. The expandable tubular member 240 is further preferably coupled to the 
flexible coupling element 255. 

In a preferred embodiment, the expandable tubular member 240 further 

25 includes a lower section 265, an intermediate section 270, and an upper section 
275. In a prefenred embodiment, the lower section 265 is coupled to the fie}dble 
coupling element 255 in order to provide anchoring at an end portton of the 
expandable tubular member 240. In a preferred embodiment, the wall thickness of 
the tower and intennediate secttons, 265 and 270, are less than the wall thickness of 

30 the upper sectton 275 in order to optimally couple the radially expanded portton of 
the expandable tubular member 240 to the wellbore casing 200 and the open hole 
wellbore section 205. 

In, a preferred embodiment, the expandable tubular member 240 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 

35 patient applicatton serial no^ 09/454.139, sfttomey docket no. 25791.3.02. filed on 
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12/3/1999. which ctaimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 11.293. attorney docket no. 25791 .3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the t)enefK of the filing date of U.S. provistonal 
5 applicatton no. 60/121.702, filed on. 2^5/1999: (3) U.S. utility patent apptteatton 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed th^ benefit of the filing date of U.S. provistonal application no. 60/1 19,611, 
attorney docket na 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which daimed the benefit of 
10 the filing date of U.S. provistonal applteatloii no: 60/108,558. attorney docket no. 
25791 .9, filed oii 11/16.1998; (5) U.S. provistonal patent application no. 60/183.546. 
fitod on 2/i8«000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02. filed on 3110/2000, which daimed the benefit of the fiRrig date of 
U,S. provisipnal appltoation no. 60/124,042. fitod on 3/11/1999; (7) U.S. utility patent 
15 appltoation no. 09/512,895. attorn^ docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provistonal appUcation no.. 
60/121,841, attorney docket no. 25791.12, fited on 2/26/1999 and U.S: provisfor^il 
appBcaflon no. 60/154.047, atiomey docket nb. 25791^, filed on 9/16/1999; (8) 
U.S. utiHIy appltoation no. 09/Sl1,941, attorney docket no. 25791.16.02. filed on 
20 212412000, whteh claimed the benefit of the filing date of iJ.S. provistonal serial no. 
60/121.907. attorney dodcet no; 25791.16, fitod on 2/26/1999; (9) U.S. utility patent 
appltoation no. 09/588.946. attorney dock^ no; 25791.17.02, filed on June 7. 2000, 
which claimed the benefit of the filing date of U.S. provistonal patent application 
serial no. 60/137.998. attomey docket ho. »5791.17, filed on 6/7/1999; (10) U.S. 
25 utility patent application no. 09/559.122. attomey docket no. 25791.23.02, filed on 
4/26/2000. which daimed the benefit of the filing date of U.S. provistonal application 
no. 60/131.106. attomey docket no. 2579123. fitod on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203. attomey docket no. 25791.25, fitod on 
7/29/1999; (12) U.S. provisional application no. 60/143.039; attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162.671. attomey docket no. 25791.27. fited on 11/1/1999; (14) U.S. provisional 
appHcatioh no. 60/159.039. attomey docket no. 25791.36. fitod on 10/12.1999; (15) 
U.S. provistonal patent appltoation no. 60/159.033. attorney docket no. 25791.37. 
fited on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228. 
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attorney docket no. 25791.39, filed on 11/12/1999. the disdosires of which are 
incorporated herein by reference. 

The upper sealing memtwrs 245 are coupled to the outer surface of the 
upper portion 275 of the expandable tubular member 240. The upper sealing 
members 245 are preferably adapted to er^age and fluididy seal the interface 
between the radially expanded expandable tubular member 240 and the wellbore 
casbtg 200. In a prefened embodiment, the apparatus 215 includes a plurality of 
upper sealing members 245. 

The lower sealing members 250 are coupled to the outer surface of the 
upper portion 275 of the expandable tubular member 240. The lower sealing 
members 250 are preferably adapted to engage and fluididy seal the interface 
between the radially expanded expandable tubular rnember 240 and the open 
wellbore section . 205. In a preferred embodiment, the apparatus 215 indudes a 
pluralify Of lower sealing membere 250. 

The flexible coupling element 255 is coupled to the lower portion 265 of the 
expandable tubular member 240. The flexible coupling element 255 Is preferably 
adapted to radially eoqranded the anchoring device 235 into engagement within 
the waUs of the open hole wellbore section 205. In this manner, the lower portion 
265 of the expandable tubular member 240 is coupled to the wai^ of the open hole 
wellbore' sedton 205. In a prefenred embodiment, the flexible coupling element 255 
Is a stotted tubular member. In a preferred embodiment, the flexible coupling 
element 255 indudes orie or more hook elements for engaging the walls of the open 
hole wellbore secUon 205. . 

As illustrated in FIG. 2a. the apparatus 215 is preferably posltkmed with the 
expandable tubular member 240 positkxied in overlapping relatton with a portion of 
the wellbore casing 200. In this manner, the radially expanded tubular member 240 
is coupled to the k>wer porUort of the wellbore casing 200. In a preferred 
embodiment, the upper sealing numbers 245 are positioned in opposing relatton to 
the tower portion of the wellbore casing 200 and the lower sealing members 250 are 
posittoned in opposing relation to the walls of the open hole wellbore section 205. In 
this manner, the interface between the radially expanded tubular member 240 and 
the wellbore casing 200 and open hoto wellbore section 205 is optimally fluMidy 
sealed. 

As Illustrated in FIG. 2b, the apparatus 215 is then anchored to the open 
hole wellbore section 205 using the anchoring devtoe 235. In a preferred 
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embodiment, the anchoring device 235 is pressurized and the expandable element 
260 is radially extended from the anchoring device 235 causing the flexible coupling 
element 255 to radially expand into intimate contact vyflth the walls of the open hole 
wllbore section 205. In this manner, the lower section 265 of the expandable 
5 tubular member 240 is removably coupled to the walls of the open hole wellbore 
section 205. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
If^jected into the annular space between the unexpended portion of the tubular 
member 240 and the weHbore casing 100 and/or the open hole wellbore section 
10 205. The compressible cement and/pr epoxy is then pemriitted to at least partially 
cure prior to the Initiation of the radial expansion process. In this manner, an 
annular structural support and .fluldic seal is provided around the tubular member 
240. 

As Uuslratsd In FIG. 2c. the expansion cone 230 is then axially displaced by 
applying an axial force to the second support member 225. In a preferred 
embodiment, the axial displacement of the expansion cone 230 radially expands the 
expandable tubular member 240 into intimate contact with the walls of the open hole 
wellbore section 205. 

In an altematlva embodiment, as Olustrated in FIG. 2d, the axial 
20 displacement of the expansion cone 230 is enhanced by injecting a pressurized 
fluidic material into, the annular space between the first support merhber 220 and tfie 
second support mernber 225. In this manner, an upward axial force Is appHed to the 
lower annular f^ce of the expar^ion cone 230 using the pressurized fluidic materiai. 
In this manner, a tem()orery need for increased axial fbioe during the radial 
25 expansion process can be easily satisfied. 

As illustrated in FIGS. 2e and 2f. after the ^andable tubular member 240 
has been radially expanded by the axial displacement of the expansion cone 230. 
the firet support member 220 and the anchoring device 235 are preferably removed 
from expandable tubular member 240 by de-pressurizing the anchoring device 235 
30 and then lifting the first support member 220 and anchoring device 235 from the 
weNbore casing 200 and the open hole wellbore sectipn 205.\ 

Referring to FIGS. 3a, 3b, 3c and 3d, an alternative embodiment of a 
method and apparatus for coupling an expandable tubular member to a preexisting 
structure will be described. Referring to Fig. 3a. a wellbore casing 300 is positioned 
35 within a subterranean fbrnfiation 305. the wellbore casing 300 may be positioned in 
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any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 300 further indudes one or more openings 310 that may have been the result 
of unintentional damage to the wellbore casing 300, or due to a prior perforation or 
fracturing operation performed upon the sunrounding subtenanean formation 305. 
As will be recognized by persons having ordinary sicill in the art, the openings 310 
can adversely affect the subsequent operation and use of the weilbore casing 300 
unless they are sealed off. 

In a preferred embodiment, an apparatus 315 is utilized to seal off the 
openings 310 in the wBllborei casing 300. More generally, the apparatus 315 is 
preferably utiHzed to form or. repair wellbore casings, pipelines, or structural 
supports* 

The apparatus 315 preferably Indudes a support mernber 320, an expansion 
cone 325. an anchoring deyioe 330, an expandable tubular member 335. and one or 
more sealing membors 340. . 

The support member 320 Is preferably adapted to be ooupted to a surface 
location. The support member 320 is fiirther coupled to the expansion cone 325 
and the anchoring devioe 330. The support member 320 is preferably adapted to 
convey pressurized HuUlc materials andfor electrical cun«nt«nd/or communication 
signais flpom a.sijrfaoe location to ttw anchoring device 330. The support member 
320 may. for exampte. be conventional commerdaliy available slick wire, braided 
wire, pofled tubing, or drilling stock material. 

The expansion cone 325 is coupled to the support menrtier 320. The 
expansion cone 325 is preferably ada|^ to radially expand the expandabto tubular 
member 335 when ttie expansfon cone 325 is iaxially displaced relative to the 
expandable tubular member 335. In a prefened embodiment, the expansion cone 
325 is provided substantially as disdosed in one or more of the following: (1) U.S. 
utility patent application serial no. 09/454,139. attorney docket no. 25791.3,02, filed 
on 12/3/1999. whteh daimed the benefit of the filing date of U;S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913, attorney pocket no. 25791.7.02, filed 
on 2/23/2000. which daimed the benefit of the filing date of U.S. provisional 
appRcatton no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent appUcation 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the beneftt of the filing date of U.S. provisional application no. 60/119,611. 
attomey docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440.338. 
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attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558. attorney docket no. 
25791 .9. filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent appHcaUon no. 09/523.460. attorney di^et 
5 no. 25791 .1 1 .02. filed on 3/10C000. whteh claimed the tmnefit of the filing date of 
U.S. provi8k)nal application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
whWi dairhed the benefit of the filing dates of U.S. provlsfonal applteatlon no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 

10 appUcatkm no. 60/154.047. attorney docket no. 2579129. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. atlomey docket no. 25791.16.02. filed on 
2«4/2006. whteh claimed the benefit of the filing date of U.S. provisional serial rib. 
60/121.907. attorney docket no. 25791.16, filed on 2^6/1999; (9) U.S. utility patent 
appDcatkm no. 09/568.946, attorney docket no. 25791.17.02. filed on June 7, 2000, 

15 whfch claimed the benefit of the filing data of U.S. provisional patent applicatton 
serial no. 60/137,998, atlomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applkafion no. 69/559.122. attorney docket no. 25791.23.02. filed on 
4/260000. whteh claimed the benefit of the filing date of U.S. provistonal application 
no. 60/131,106. attorney docket no; 25791.23, filed on 4/26/1969; (11) U.S. 

•M provistonal applteatton no. 60/146,203, attorney docket no. 25791.25, fited on 
7/29/1999; (12) U.S. provistonal applicafloh no. 60/143,039, atlomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent applicatton serial no. 
60/162,671, attorney docket no. 25791 J!7, fited on 11/1/1990; (14) U.S. provisional 
application no. 60/159.039. attorney docket no. 26791.36. filed on 10/12,1999; (15) 

S U.S. provisional patent applicatton no. 60/159,033. atlomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal, patent applteation no. 60/165.228! 
attorney docket no. 25791.39. fited on 11/12/1999. the disctosures of whteh are 
incorporated lierein by reference. 

The anchoring device 330 is coupled to the support member 320 and the 

0 expanston cone 325. The anchoring device 335 is preferably adapted to controllably 
coupled to the expandable tubular member 335 to the wellbore casing 300. In this 
manner, the anchoring device 330 preferably controllably anchors the expandable 
tubuter member 336 to the wellbore casing 300 to fadlltate the radial expansion of 
the expandabte tubular member 335 by the axial displacement of the expansion 

5 cone 325. In a profened embodiment, the anchoring device 330 includes one or 
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more expandable elements 345 that are adapted to controllably extend from the 
body of the anchoring device 330 to radially displace corresponding engagement 
elements 350 provided in the expandable tubular member 335. In a preferred 
en^iment. the radial displacement of the engagement elements 350 couples the 
expandable tubular member 335 to the wellbore casjng 300. In a preferred 
embodiment, the expandable elements 345 are pistons that are actuated using 
fkjidic pressure. In a preferred embodiment the anchoring device 330 is any one of 
the hydraulically actuated anchoring devices oommerdally available from Halliburton 
Energy Services or Baker>Hughes. 

in an alternative embodiment, the expandable elements 345 are explosive 
devices that controllably generate a radially directed explosive force for radially 
displacing the engagement elements 350. In a prefened entbodiment, the explosive 
expandable elements 345 are shaped explosive charges commercially available 
from Halliburton En«gy Sen/ioes. 

The expandable tubular member 335 is reniovably coupled to the expansion 
cone 325. In a preferred embodiment, the expandable tubular member 335 includes 
one or more engagement devtoes 350 that are adapted to tie radially displaced by 
the anchoring device 330 into engagement with the walls of the wellbore casing 300. 
in this manner, the expandable tubular member 335 is coupled to the wellbore 
casing 300. In a prsferrsd embodiment, the engagement devioes.350 include teeth 
for biting into the surface of the wellbore casing 100. 

In a preferred embodiment, the expandable tubular member 335 further 
includes a lower section 355. an bitemiedlate section 360. and an upper section 
365. In a preferred embodiment, the lower secbbn 355 includes the engagement 
de>^ce 350 In order to provide anchoring at an end portion of the expandabto tubular 
member 335. in a preferred embodiment, the wail thidcness of the lower and 
intennediate sections. 355 and 360. are less than the wail thldcness of the upper 
section 365 in order to optimally couple the radially exi3anded portion of the 
expandable tubular member 335 to the wellbore casing 300. 

In a preferred embodiment, the expandable tubular member 335 is further 
provided substantially as discl(»ed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139, attomey dodcet no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293. attomey dodcet no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attomey dodcet no. 25791.7.02. filed 
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on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utilHy patent appHcation 
serial no. 09/502.350. attorney docket no. 25791:8.02. filed on 2/1W2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611. 
5 attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338." 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisbnai application no. 60/108.558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. proviskmal patent applicatton no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
IP no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S; proviskMtal appHcatlon no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
v»(hkih claimed the benefit of the filing dates of U.S. provisional applicatkHi no. 
60/121.841, attorney docket no. 26791.12. filed on 2/26/1999 and U.S. provisional 
15 appBcatlon no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatton np. 09/511. 941 .r attorney docket no. 25701.16.02. filed on 
2«4«000, wWch claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907, atlorhey docket no. 25791.iei filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946« attorney docket no. 25701.17.02, filed on June 7, 2000. 
20 which dabnad the benefit of the filing date of U.S. proyistonal patent application 
serial no. 60/137.998, atlbmey docket rio. 25701.17, filed on 6/7/1999; (10) U.S. 
uMty patent appHcatton no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26^000, whteh claimed the benefit of the fiOng date of U.S. provistonai applteation 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
25 provisional applicatton no. 60/146.203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional appltoation no. 60^43.039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonai patent appltoaUon serial no. 
60/162.671, attorney docket no. 26791.27, filed on 11/1/1999; (14) U.S. provistonai 
appUcatlon no. 80/159.039^ attorney docket no. 25791.36, filed on 1(a/12,1999; (15) 
JO U.S. provistonai patent applicatton no. 60/159,033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonai patent applicatton no. 60/165,228. 
attorney docket no. 25791.39. fited on 11/12/1999. the disclosures of which are 
incorporated herein by reference. ' 

The sealing members 340 are coupled to the outer surface of the upper 
15 portton 365 of the expandabte tubular member 335. the sealing members 340 are 
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preferably adapted to engage and fluidtdy seal the interface between the radially 
expanded expandable tubular member 335 and the wellbore casing 300. In a 
preferred embodiment, the apparatus 315 includes a plurality of sealing menrtbers 
340. In a prefenred embodiment, the sealing nnen^rs 340 surround and isolate the 
opening 310. 

As illustrated in FIG. 3a; the apparatus 315 is preferably positioned within ttm 
weHbore casing 300 with the expandable tubular member 335 positioned in 
opposing relation to the opening 310. in a preferred embodiment, the apparatus 
315 includes a plurality of sealing members 340 that are positioned above and 
below the opening 310. In this manner, the radial expansion of the expandable 
tubular member 335 optimally fluMidy isolates the opening 310. 

As Illustrated In FIG. 3b, the expandable tubular member 335 of the 
apparatuis 315 is then anchored to the wellbore casing 300 using the anchoring 
device .330. In a prefiBrred embodiment, the anchoring device 330 is pressuri;^ 
and the expandable element 345 is extended from the anchoring device 330 and 
radially displaces the conresponding engagement elements 350 of the expandable 
tubular member 335 into Jntimat^ contact With the wellbbre casing 300. In this 
rranner. the lower secUon 355 of the expandable tubular member 335 Is coupled to 
the wellbore casing 300« 

In an altemative embodiment, a compressible cement and/or epoxy is then 
Injected Into the annular space between the unexpended portion of the tubular 
member 335 and the wellbore casing 300. The compressible cement and/or epoxy 
is then permitted to at least partially cure prior to the initiation of the radial expansion 
process. In this manner, an annular structural support and fluidic seal to provided 
around the tubularnhember 335. 

As illustrated in FIG. 3c, the anchoring device 330 is then deactivated and 
the expansion cone 325 is axially displaced by applying an axial force to the support 
member 320. In a prefenred embodiment, the deactivation of the anchoring device 
330 causes the expandable elements 345 to radially retract into the anchoring 
device 330. Alternatively, the expandable elements 345 are resiliently coupled to 
the anchoring device 330. In this manner, the expandable elernents 345 retract 
automatically upon the deactivation of the anchoring device 330. In a preferred 
embodiment, the axial displacement of the expansion cone 325 radially expands the 
expandable tubular member 335 into intimate contact with the walls of the wellbore 
casing 300. 
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As illustrated in FIG. 3d. after the expandable tubular member 335 has been 
radially expanded by the axial displacement of the expansion cone 335, the support 
member 320. expansion cone 325, and the anchoring device 330 are preferably 
removed from the expanded expandable tubular mernber 335. 
5 In a preferred embodiment, the caning 310 in the wellbore casing 300 is 

sealed off by the radially expanded tubular member 335. In this manner, repairs to 
the weUbore casing 300 are optimally provided. More generally, the apparatus 315 
is used to reptf r or form wellbore casings, pipelines, and structural supports. 

Referring to FIG. 4. an embodiment of a system 400 for applying an axial 
10 force to the expansion cones 130. 230. and 325 includes a lifting device 405. a first 
support member 410. a shod( absoiber 41 5. and a second support member 420. In 
a preferred embodiment, the system 400 is adapted to minimize the transfer of 
shock loads, created during, the oompleti6n of the radial expansion of tubular 
members by the eicpansion oones 130, 230. and d25, to the lifting device 405. In 
15 this manner, the rediai expansion of tubular membere by the expansion oones 130. 
230 and 325 is provided in an opUmaiiy safo manner. 

the lifting device 405 is supported at a surfaoa tocatlon and is coupled to the 
first support member 410. TTie lifting device 405 may oorriprisa any number of 
conventional oommerdally available lifting devices suitable for manipulating tubular 
irrnnbers within a weiibore. • . 

The first support member 410 is coupled to the lifting device 405 and the 
shodc absorber 415. The first support member 410 may comprise any number of 
conventional commerdaily avaliabla support membere such as. for example. coHed 
tubing, a drill string, a wireline, braided wire, or a sUck line. 

The shock absorber 415 is coupled to the first support member 410 and the 
second support member 420. The shock ab8ort)er 415 Is preferably adapted to 
absort) shock loads trarismitted from the second support menrt>er 420. The shock 
absort)er 415 may be any number of conventtonai commerdaily available shock 
absprt)ers. 

The second support merriber 420 is coupled to the shock absortwr 415. The 
second support nrwrriber 420 is further preferably adapted to be coupled to one or 
more of the expansion cones 130. 230 and 325. 

In a preferred embodirnent. during operation of the system 400, the lifting 
device applies an axial force to one of the expansion cones 130. 230 and 325 in 
order to radially expand tobular members. In a preferred embodiment^ upon the 
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completion of the radial expansion process, when the expansion cones 130, 230 
and 325, exit the radially expanded tubular members, the sudden shock loads 
generated are absorbed, or at least minimized, by the shock absorber 415. In this 
manner, the radial expanston of tubular members by pulling the expansion cones 
130. 230 and 325 using the lifting, device 405 is provkted in an optimally safe 
manner. 

Referring to FIG. 5, an embodiment of a coupling system 500 for use in the 
expandable tut)ular members 140. 240, and 335 will now be described. In a 
preferred embodiment, the system 500 includes an upper ring 505, a sealing 
element 510, and a tower ring 515. In a preferred embodiment the upper ring 505, 
8» sealing element 510, and the tower ring 515 are provWed on the outer surfaces 
of the expandable tubular members 140, 240, and 335. In this manner, when the 
expandable tubular members 140, 240 and 335 are radially expanded, the upper 
ririg 505, the sealing element 510. and the tower, ring 515 engage the interior 
surface of the preexisting structure that the expandable tubular members 140. 240 
and 335 are coupled to. In a pref^ned embodiment, the upper and tower rings, 505 
and 515, penetrate the interior surface of the preexisting structure that the 
expandable tubular membere 140. 240 and 335 are coupled to in order to optimally 
anchor the tubular members 140, 240 and 335 to the preexisting structure. In a 
preferred embodiment, the sealing eleiifient 510 is compressed into contact with the 
interior surfiace of the preexisting structure that the expandable tubular members 
140, 240 and 335 are odupted to in order to optimally fluMteiy seal the inlerface 
between the tubular members 140, 240 and 335 and the preexteUng stnicture. 

In a preferiPed embodirmnt the upper and tower rings. 505 and 515. wdend 
from ttie outer surfaces of the tubular members 140, 240 and 335 by a (istance of 
abdut 1/64 to 14 Inches. In a pnaferred embodiment, the upper and tower rfrigs, 505 
and 515. extend about 1/8" from the outer surfaces of the tubular members 140, 
240. and 335 in order to optimally engage the preexisting structure. 

In a prefened embodiment, the sealing etoment 510 extends from the outer 
surfaces of the tubular members 140, 240 and 335 by a distenoe substentlally eqinl 
to the extension of the upper and tower rings, 505 and 515, above the outer 
surfaces of the tubular members 140. 240 and 335. In a preferred embodiment, the 
sealing element 510 is fabricated from rubber in order to optimally fluidicly seal and 
engage the preexisting structure. 
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In a preferred embodiment, the tubular members 140, 240 and 335 include a 
plurality of the coupling systems 500. In a preferred embodiment, the coupling 
systems 500 are provided on the lower, intennediate. and upper portions of the 
tubular members 140. 240. and 335. 
5 Referririg now to FIG. 6. a preferred embodiment of an expandable tubular 

member 600 for use In the apparatus 115. 215 and 315 will be described. The 
tubular member 600 preferably includes a lower portion 605. an intermediate portion 
610, and an upper portion 615. 

The lower portion 605 is coupled to the intennediate portion 610. In a 
10 preferred embodiment, the lower portion 605 id further adapted to mate with the 
anchoring devices 135. 235. and 330. in a preferred embodiment, the bwer portion 
605 further preferabfy includes one or more slotted portions 620 for fadiitating the 
radial expansion of the lower portion 605 by the anchoring devices 135. 235. and 
330. In this manner, the lower portion 605 of the tubular member 600 Is preferably 
15 radialty expanded by the anchoring devices 135, 235, artd 330 into contact with the 
preexiating structure. Furthemnore, in this manner, the lower portion 605 of the 
tubular member 600 is anchored to the preexisting stnjdure prior to the initiation of 
the radiai expansion procese; . ^ 

The Intermediate portion 610 is coupled tp the lower portion 605 and the 
upper portion 615. In a preferred ambodiinent, the wall thicknesses of the 1^ 
intermediate portions, 605 and 610, are^ less, than the wall thickness of the upper 
portion 615 in order to fadlitete the radial expanston of the tubular memt)er 600. in 
a preferred embodiment the lower and intennediate porttons^ 605 and 610, are 
preexpanded to mate with the expansk>n cone. 
25 Refem'ng to FIG. 7, a preferred embodlnrwnt of an expandable tubular 

member 700 for use In the apparatus 115, 215 and 315 virin be described In a 
preferred embodiment, the tubular member 700 minimizes the shock loads created 
upon the completion of the radial expansion process. In a preferred embodiment 
the tubular member 700 includes a lower portion 705, a tower trensitionary portton 
30 710. an intennediate portion 715, an upper transittonary portton 720. an upper 
portfcm 725. and a sealing element 730. * 

The tower portton 705 is coupted to the tower transittonary portion 710. The 
tower portton 705 is preferably adapted to mate with the expanston cone and the 
anchoring device. 
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The lower transitionary jxxtion 710 is coupted to the lower portion 705 and 
the intenmediate portion 715. In a preferred embodiment, the lower transitlonaiy 
portion 710 is adapted to mate with the expansion cone. In a preferred 
emlxxJiment, the wail thicknesses of the lower portion 705 and the lower 
transitlonary portion 710 are less than the wall thicknesses of the intermediate 
portton 715, the upper transitionary portion 720 arid the upper portton 725 in order to 
optimaily facilitate the rsKlial expanston process. 

The Intenmediate portion 715 Is coupled to the hwver transitlonary portion 710 
and the upper transitionary portton 720. In a preferred embodiment, the outside 
diameter of the intemiediate portton 715 is less than the wall thicknesses of the 
tower portton 705 and the upper portton 725. 

The upper translttonary portton 720 is couptod to the intermediate portton 
715 and the upper portton 725. 

The upper portion 725 is coupled to the upper transitkMiary portion 720. 

The sealing element 730 is . coupled to the outeide surface of the 
Intemnediate portton 715. in a preferred embocDment. the outskie diameter of the 
sealing element 730 is less Ihdn or equal to the outsMe diameter of the tower portton 
705 and the upper portton 725 in order to optimally protect the sefiling element 703 
during placement of the tubular member 700 within the preexisting stmdure. 

In a preferred embodiment, during the radial expansion of the tubular 
member 700 using the apparatus 115. 215 and 315, the preexpanston of the upper 
transitionaiy portion 720 and the upper portton 725 reduces the shock toads typically 
created during the end portton of the radial expansion process. In thte manner, the 
radial expanston process is optimally proyMed in d safe manner. Furthermore, 
because the sealing etoment 730 Is preferably recessed betow the surfaces of the 
lower portton 705 and the upper portton 725. the sealing element 730 is optimaiiy 
protected from damage during the placement of the tubular member 700 within the 
preexisting structure. 

Referring to FIG. 8, a prefen^d embodiment o/f an expandable tobular 
meml)er 800 for use in the apparatus 115, 215 and 315 will be described. The 
tubular member 800 prefierably Includes a tower portion 805. an intemiediate portion 
810. and an upper portion 815. 

The k)wei- portton 805 is coupled to the intermediate portion 810. In a 
preferred embodiment, the tower portton 805 is further adapted to mate with the 
expansion cones 130, 230, 325 and tlie anchwing devices 135. 235. and 330, 
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The intermediate portion 810 is coupled to the lower portion 805 and the 
upper portion 815. In a preferred embodiment, the wail thicknesses of the lower and 
intemiedlate portions. 805 and 810, are less than the wall thickness of the upper 
portion 815 In order to fadfitate the radial expanston of the tubular member 800. In 
5 a preferred embodiment, the tower and intennediate portkms. 805 and 810. are 
preexpanded to mate with the expanston cone. 

The. upper portion 815 is coupled to the intemiediate portton 810. In a 
preferred embodiment, (he upper portion 815 further preferably includes one or 
more stotted porttons 820 for facilitating the redial expansion of the upper portton 
10 815 by the expanston cones 130, 230, arKJ 325. In this manner, the upper portton 
815 of the tubular member 800 is preferably radially expanded by the expanston 
cones 130. 230, and 325 with nriinimal shock toads when the expanston cones 130, 
230 and 325 exit the expandabto tubular member 800. 

Referring to RG. 9. a prefened embodiment of a method of applying an axiai 
15 force to the expanston cones 130, 230, and 325 wiH now be described! In a 
preferred embodiment, this axial displacement of the expanstori cones 130, 230, and 

325 during the radtel expanston procew te provkted by applying an axial fbroe to 
expanston cones 130, 23Q, and 325. In a prefened embo(iiment, the axial fbrce 
provided indudesrthe application of a substantially constant axial force for some 
20 time periods land ttie applicatton of Indreased axial forte for other time periods Jn 
order to optimally fadlitatd the reKliai expanston process by rninimizing the effeds of 
frfcdon. in a preferred embodlmem. the applkarttori of the Increased axial fbrce is 
provWed on a periodic basis in order to optimally provkle a variaUe contad area 
betweeri the expansion bone and the tubular member being expanded. In an 
25 altemative embodiment, the application of the increaised axial force is provided on a 
random basis in order to optimally provkle a variabto contad area between the 
expansion cone and the tubular member being expanded. In a preferred 
embodiment, the duty cyde of the appltoaUon of constant and Increased axial forces 
ranges from about 90/10 % to 60/40 % In order to optimally radially expand the 
tubular members. In a preferred embodiment, the ratio of the Increased axial force 
to the substantially constant axial force ranges from about 1 .5 to 1 to about 4 to 1 in 
onJer to optimaliy provtoe a variable contad area between the expanston cone and 
the tubular member being expanded, promote more even wear of the expanston 
cone, and dean debris from the expanston cone surface. 
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Referring to FIGS. 10a to lOi. an emtXKliment of an apparatus and method 
for forming a wellt)ore casing will now be descrit)ed. As illustrated in FIG. 10a. a 
welilxm casing 1000 and an open hole wellt)ore section 1005 are provided in a 
subtenranean fonration 1010. The wetlt>ore casing 1000 and open hbie wellbore 
section 1005 may be orientated at any orientation ranging from the vertical to the 
horizontal. In a prefened embodiment, a new section of wetlbore casing » fomied in 
the open hole wellbore section 1005 using an apparatus 1015. More generally^ the 
apparatus 1015 is utilized to torn or repair weitbore casings, pipelines, or structural 
supports. 

the apparatus 1015 preferably includes a first support member 1020, a 
second support member 1025, an expansion cone 1030, an anchoring device 1035, 
an expandable tubular member 1040, one or more upper sealing members 1045. 
one or nxxe lovyer sealing members 1050, and a flexible coupling element 1055. 

The first supped member 1020 is preferably adapted to be coupled to a 
surfoce location. The first support member 1020 is further coupled to the anchoring 
device 1035. The first support member 1020 is preferably adapted to convey 
pressurized fluidic materials and/or electrical curterit and/or communicatior) signals 
from a surface location to the anchoring device 1035. The first support member 
1020 may, fbr example, be conventional commefctally available slick wire, braided 
wire, coiied tubing, or drillir)g stock material. 

The second sup|ck>rt rnember 1025 is pireferably adapted to be coupled to a 
surboe k)cation. The seoorid support member 1025 is further coupled to the 
expanston cone 1030. The second support member 1025 is preferably adapted to 
pennN the expansion cone 1030 to be axially displated relative to the first support 
member 1020. The second support member 1025 may, fbr example, be 
conventional commerdaliy available slick wire, braided wire, coiled tubing, or drilling 
stock miiErterial. 

in an alternative embodiment, the support member 1020 Is telescopicaity 
coupled to the support member 1025, and the support member 1025 Is coupled to a 
surface support member. 

The expansion cone 1030 is coupled to the second support member 1025. 
The expansion cone 1030 is preferably adapted to radially expand the expandable 
tubular number 1040 when the expansfon cone 1030 is axially displaced relative to 
the expandable tubular member 1040. In a prefenred embodiment the expansion 
cone 1030 is provkfed substantially as disdosfd in one or more of the foltowing: (1) 
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U.S. utility patent application serial no. P9AJ54.139. attorney dodcet no. 25791.3.02. 
filed on 12W1999. wtiich claimed the tmnefit of the filing date of U.S; provisronj 
patent application no. 60/1 1 1 .293. attorney docket no. 25791 .3. filed on 12/7/1998; 
(2) U.S. utility patent application serial no. 09/510.913. attorney docket no. 
5 25791.7.02. filed on 2/23/2000. which dalmed the benefit of the filing date of U.S. 
provlstonal applicafion no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent 
application serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 
2/10tt000. which claimed the benefit of the filing date of U.S. provistonal application 
no. 60/119.611, attorney docket no. 25791.8; (4) U.S. utility patent applicatfon serial 
10 no. 0W440.338. atlonney docket no. 25791 .9.02, filed on 1 1/15/1999. which claimed 
Ihe benefit of the filing date of U.S. prpvisiohal applicatton no. 60/108,558. attorney 
docket no. 25791.9. filed on 11/16.1998; (5) U.S. proviSkMiai patent application no. 
60/183.546, filed on 2/18/2000; (6) U.S. utility patent applteation no. Q9/523.460. 
attorney docket no. 25701.11.02, filed on 3/10^2000. whteh claimed the benefit of 
15 the filir^ dale of U.S. proviskxial applkatton na. 60/124.042, filed on 3/1 1/1999; (7) 
U.S. ufiBty patent appOcatton np. 09/512.805. aUomey docket no. 25791.12.02. filed 
on 2«4tt000. whk:h claimed the benefit of the filing dates of U.S. provisional 
appUcaOoh no, 60/121,841. attorney docket no. 25701.12. filed on 2/26/1999 and 
U.S. provlstonal applicatton no. 60/154.047. attorney docket no. 25791.29. fitod on 
20 9/16/1999; (8) U.S. uflHty applicatton no. 09«11.d41. attorney docket no. 
25791.16.02. flted on 2«4/2000. whtoh dalmed the benefit of the filing data of U.S. 
provlstonal serial no. 60/121.907, attorney dodcet no. 25791.16, fitod on 2/26/1999; 
(9) U.S. utility patent appitoatton no. 09/588.946. attorney docket ho. 25791.17.02. 
fited on June 7. 2000. w^hich dalmed the benefit of the filing date of U.S. prx>visional 
25 patent application serial no. 60/137.998. attorney docket no; 25701.17. fited on 
6/7/1999; (10) U.S. utility patent applicatton no. 09/559.122. attorney docket no. 
25791.23.02. filed on 4/28/2000, which dalmed the benefit of the filing date of U.S. 
provisfonal appltoation no. 60/131,108. attorney docket no. 25791.23. fited on 
4«6/1999; (11) U.S. provlstonal application no. 60/146.203. attorney docket no. 
30 25791.25. filed on 7/29/1999; (12) U.S. provisional application no. 60/143.039. 
attorney dodtet no. 25791.26. filed on 7/9/1999; (13) U S. provlstonal patent 
appUcafion serial no. 60/16^,671. attorney docket no. 25791.27. filed on 11/1/1999; 
(14) U.S. provisional application no. 60/159,039. attorney docket no. 25791.36. filed 
on 10/12.1999; (15) U.S. proyistonal patent application no. 60/159.033. attorney 
35 dodcet no. 25791.37, fited on 10/12/1999; and (16) U.S. provlstonal patent 
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application no. 6(V165.228. attorney docket no. 25791.39. filed on 11/1^1999, the 
disclosures of which are incorporated herein by reference. 

The anchoring device 1035 is coupled to the first support member 1020. 
The janchoring device 1035 is preferably adapted to be controllably coupled to the 
expandable tubular member 1040 and the open hole wellbore section 1005. In this 
manner, the anchoring device 1035 preferably controllably anchors the expandable 
tubular member 1040 to the open hole wellbore section 1005 to facilitate the radial 
expansion of the expandable tubular member 1040 by the axial displacement of ttte 
expansion cone 1030. 

In a prefened embodimmt. the anchoring device 1035 includes one or more 
expandable elements 1060 ttiat are adapted to controllably extend from the body of 
the anchoring device 1035 to engage both the flexible coupling element 1055 and 
the open hole wellbore section 1005. In a preferred embodiment, the expandable 
elements 1060 are actmted using fiuidic pressure. 

In a preferred embodiment, the anchoring device 1035 further Includes a 
fluid passage 1036 adapted to receive a ball plug or other' similar valving element 
In this manner, fiuidic mateitaia can be exhausted from the anchoring device 1035 
and the fluid passage 1036 can be controllably plugged. In a prefened embodiment, 
the anchoring device 1035 is any one of the hydreuHoaUy actuated packere 
commercially available finom HaMburton Energy Services or Baker-Hughes, modified 
In accordance with the toachlngs of the present disdosure. 

In a preferred embodiment, the anchoring devices 135. 235. and 330 aria 
also modified to includes a fluM passage that can be controllably plugged In order to 
permit fluMic mortals to be exhausted fifom the anchoring devices 135. 235. and 
330. 

The expandable tubular member 1040 Is removably coupled to the 
expanskm cone 1030. The expandable tubular member 1040 Is further preferably 
coupled to the flexible coupling eiement 1055. 

In a preferred embodiment, the expandable tubular member 1040 further 
Includes a lower sectkxi 1065. an Intennediate section 1070, and an upper sedton 
1075. In a preferred embodiment, the lower sectkm 1065 Is coupled to the flexitile 
coupling etement 1055 In order to provide anchoring at an end portton of the 
expandable tubular member 1040. In a preferred embodiment, the wall thickness of 
the k>wer and Intennediate sections, 1065 and 1070. are less than the vvali thickness 
of the upper section 1075 in order to optimally couple the radially expanded portk>n 
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of the expandable tubular member 1040 to the weilbora casing iOOO and the open 
hole wellbone section 1005. 

in a preferred embodiment, the expandable tubular member 1040 Is further 
provided substantially as disclosed In one or more of the following: (1) U.S. utility 
5 patent application serial no. 0a/454.1$9. attorney docket no. 25791.3.02. filed on 
12^1999. which claimed the benefit of the fHIng date of UlS. piovisional patent 
appncatlon no. 60/111.293. attorney dodcet no. 25791,3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attorney docket no. 25791.7.02. filed 
on 2«3/2000. which claimed the benefit of the filing date of U.S. provistonal 
10 applicatkm no. 80/121.702, filed oh 2/25/1999; (3) U.S. utBity patent appllcatkm 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of th9 fiUng dale of U.S. provi8k)nal application no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent appllcatton serial no. 09/440.338. 
attorney dodiet no. 25791.9.02, filed on 11/15/1999. whteh claimed the benefit of 
15 the filing date of U.S. provistonal applteatiori no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent applteatton no. 60/183.546, 
filed on 2/18«000; (6) U.S. utitiiy patent appltoatlon no. 09/823,460. attorney docket 
no. 25791.11.02. filed on 3/100000. which claimed the benefit of the filing date of 
U.S. provistonal appDcatton no. 60/124,042. fitod on 3/11/1099; (7) U.S. utility patent 
appiteatton no. 09/512.895, attorney docket hp. 25791,12.02, fitod on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provistonal applicattori no. 
60/121,841, attorney docket no; 25791.12. fitod on 2/26/1999 and U.S. provistonal 
appKcation no. 60/154.047. attorney docket no. 25791.29, fitod on 9/16/1999; (8) 
U.S. utility appltoatlon no. 09/511.941. attorney dodcet no. 25791.16.02, filed on 
2«4«000. which dalmed the benefit of the filing date of U.S. provtotonal serial no. 
60/121.907, attorney docket no. 25791.16. filed on 2^6/1999: (9) U.S. util^ patent 
appHcation no. 09/588,946. attorney docket no. 25791.17.02. fitod on June 7. 2000. 
which daimed the benefit of the filing date of U.S. provistonal patent appltoatlon 
serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02, fitod on 
4/26«000, which dalmed the benefit of the filing date of U.S. provisional application 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S 
provlstonai application no. 60/146.203. attorney docket no. 25791.25, fitod on 
7/29/1999; (12) U.S. provisional application no. 60/143.039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
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60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. proyisional 
appUcation no. 60/159,039, attorney docket no^ 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159,033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. prpvi8k)nal patent applicatkm no. 60/165.228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of wtiteh are 
incorporated herein by reference. 

In a preferred embodiment, the expandable tubular member 1040 is further 
provided in accordance with the teachings of embodiments of expandable tubular ■ 
members described above and illustrated in FIGS. 5-8. 

The upper sealing mend)ers 1045 are coupled tc» the outer surface of the 
upper portkm 1075 of the expandable tubular member 1040. The upper sealing 
members 1045 are preferably adapted to engage and fluididy seal the interface 
between the radially expanded expandable tubular member 1040 and the wellbore 
casing 1000. In a preferred embodiment, the apparatus 1015 includes a plurality of 
upper sealing members 1045. 

The lower sealing members 1050 are coupled to the outer surface of the 
upper portion 1075 of the expandable tubuiaf mamber 1040. The tower sealing 
members 1050 are preferably adapted to engage and fkildkdy seal the Interface 
between the radially expandad expandable tubular niember 1040 and the opeh 
weHbora section 1005. In a prelSerred embodiment, the apparatus 1015 Includes a 
plurality of lower sealing members 1050. 

The flexible coupling alement 1055 is ooupiad to the kwvar portion 1065 of 
the expandable tuttular member 1040. The flexible coupRng element 1055 is 
prsferably adapted to radially expanded by the anbhoting devfce 1035 into 
engagement within the walls of the open hole wellbora section 10()5.. In this 
manner, tiw lower portion 1065 of the expandable tubular member 1040 Is coupled, 
to the walls of the open hole wellbore sectton 1005. In a prefsired embodiment, the 
flexible coupling element 1055 Is a stotied tubular member.. In a preferred 
embodiment, the flexible coupling elemwfit 1055 includes One or more hook 
elements for engaging the walls of the open hole weflbore sectkm. 1005. 

As illustrated in FIG. 10a, the apparatus 1015 is preferably positioned with 
the expandable tubular nwnber 1040 positioned in overlapping relatkm with a 
portkm of the wellbore casing 1000. In this manner, the radially expanded tubular 
member 1040 is coupled to the tower portion of the wellbore casing 1000. In a 
prsferred embodiment, the upper sealing members 1045 are posittoned in opposing 
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relation to the lower portion of the welltxKe casing 1000 and the lower sealing 
members 1050 are positioned in opposing relation to the wails of the open hole 
wellbore section 1005. In this manner, the interface between the radially expanded 
tubular member 1040 and the wellbore casing 1000 and open hole wellbore section 
5 1005 is optimally fluididy sealed. 

As illustrated In FIG. 10b, in a prefenred embodiment,, a (quantity of a non- 
haidenable fluldic material is then injected ir»to and then out of the apparatus 1015. 
In a prefeired embodiment, the non-hardenabte material is discharged from the 
apparatus 1015 using the valveable flow passage 1065. The non-hardenabie fluidic 
material may be aiiy humbisr of conventional commercially available fluidic materials 
such as, for example, drilling mud. 

As mustiated in FIG. lOc, in a preforred embodiment, a quantity of a 
hardenable fluidic seating m&terial is then Irijeded into and out of the apparatus 
1015. In a preferred embodiment, the harderiable fluidic sealing material Is 
exhausted from the apparatus 1015 using the vaiveabte flow passage 1065. In a 
prefened embodiment, the hardisnabte fluidic sealing material Is permitted to 
oompletaly fill the annular space between the tubular member 1040 and the open 
hote wellbore section 1005. The hardenable fluidic sealing material may be any 
number of conventional commercially available materials such las. (or example, 
cement, slag mix and/or epo}^ resin. In this manner, a fluidic sealing annular 
element Is provided around the radially expanded tubular member 1040. 

As illustrated in FIG. lOd. in a prefsned embodiment, another quantity of a 
non-hardenabie fluidic material is then injected into smd out of the apparatus 1015. 
In a preferred embodiment, a ball plug or dart 1060. or other similar fluid passage 
blocking device. Is placed Into the non-hardenable fluid material, in a preferred 
embodiment, the ball plug 1080 then seate In and seals off the vaiveabte fluid 
passage 1065. in this manner, the anchoring device 1035 is then pressurized to 
anchor the tubular member 1040 to the open hote wellbore section 1005. 

In an altemativa embodiment, the valveable fluid passage liD65 includes a 
remote or pressure activated valve for sealing off the valveable fluid passage 1065. 

As illustrated In FIG. lOe, in a prefened embodiment, the apparatus 1015 is 
then anchored to the open hole wellbore section 1005 using the anchoring device 
. 1035. In a pretened embodiment, the anchoring device 1035 is pressurized and the 
expandabte etement 1060 is radially eidended from the anchorir>g device 1035 
causing the flexible coupling etement 1055 to radtelly expand into intimate contect 
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with the walls of the open hole wellbore section 1005. In this manner, the lower 
section 1065 of the expandable tubular member 1040 is removably coupled to the 
walls of the open hole wellbore section 1 005. 

As illustrated in FIG. lOf, the expansion cone 1030 is then axially displaced 
by applying an axial force to the second support member 1025. In a preferred 
embodiment, the axial displacement of Vt\& expansion cone 1030 radially exparids 
the expandable tubular mdmber 1040 into intimate contact with the walls of the open 
hole wellbore section 1005. 

In an alternative embodiment, as Illustrated in FIG. lOg, the axial 
displacement of the expansion cone 1030 is enhanced by injecting a pressurized 
fluidic material into the annular space between the first suppcut member 1020 and 
the second support member 1025. In this manner, an upward axial force is applied 
to the lower annular face of the expansion cone 1030 using the pressurized fluidic 
material, in this manner, a temporary need for increased axial force during the 
radial expansion process can be easily satisfied. 

In a preferred embodiment, the hardenable fluidic sealing material is then 
permitted to at least partial cure. 

As illustrated In FIGS. IQh and 101, after the expandable tubular member . 
1040 has been radially exparided tiy the axial displacerhent of the expansion cone 
1030, the first support rnember 1020 and the anchcHing device 1035 are preferably 
removed from e)q)andable tubular rnentf)er 1040 by de-pressurizing the anchoring 
device 1035 and then lifting the first support mernber 1020 and anchoring device 
1035 from the wellbore casing 1000 and the open hole wellbore section 1005. 

In a preferred embodiment, the resulting new section of wellbore casing 
includes the radiafly expanded tubular mehnber 1040 and the outer annular ta^r of 
the cured fluidic sealing material. In this nianner, a new section of weUbor^ casing 
is optimally provided. More generally, the apparatus 1015 Is used to form and/or 
repair wellborn casings, pipelines, and structural supports. 

Refening to FIGS. 11a to 11g. an alternative embodiment of an apparatus 
and mettKxl for coupling an expandable tubular member to a preexisting structure 
win now be described. Refening to Fig. 11a, a v^llbore casing 1100 is tKwItioned 
within a subterranean forhiation 1 105. The wellbore casing 1 100 may be positioned 
in any orientation firom the v^cal direction to the horizontal direction. The wellbore 
casing 1100 further includes one or more openings 1110 that may have been the 
result of unlntentional damage to the wellbore casing 1100, or due to a prior 
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perforation or fraduring operation performed upon the surrounding sutrterranean 
fomiation 1 105. As will be recognized by persons "having ordinary skill in the art, the 
openings 1110 can adversely affect the subsequent operation and use of the 
wellbore casing 1 100 unless they are seated off. 
5 In a prefemed enibodlment, an apparatus 1115 is utilized to seal off the 

openings 1110 in the wellbore casing 1100. More generally, the apparatus 1115 Is 
preferably utilizBd to fbnn or repair welibore casings, pipelines, or structural 
supports. 

The apparatus 1115 preferably includes a first support member 1120, a 
10 second support member 1125, an expansion cone 1130. an anchoring device 1135, 
and expandable tubtular member 1 140, and one or more sealing members 1 145. 

The first support member 1120 is preferably adapted to be coupled to a 
surface location; The first support member 1 120 is further coupled to the anchoring 
device 1135. The first support member 1120 bs preferably adapted to convey 
pressurized floidic materials and/or etectrical current and/or communication signals 
from a surlaoe location to the anchoring device 1135. The first support member 
1 120 preferably has a substantia^, hollow annular cross secdonal shape. The first 
support member 1120 may, for example, be fabricated from conventional 
convnerdally available slick yvire. braMed wire, coiied tubing, or drilling stock 
material. 

The second support member 1 125 is preferably adapted to be coupfed to a 
surface, locatkm. The second support member 1125 » further coupled to the 
expansion cone 1130. The second support member 1125 is preferably adapted to 
pemnit the expanskm cone 1 130 to be axiaUy displaced relative to the first support 
member 1120. The second support rnember 1125 may, for eiampte, be 
conventional commerdaUy availabte slick wire, brahied wire, coifed tubing, or dri|iihg 
stock material. 

In a preferred embodiment, the first support noember 1120 is coupled to a 
surface kxatton by a slip Joint and/of sIMing steeve apparatus that is concentrically 
coupled to the second support member 1 125. 

The expanston cone 1130 is coupfed ^ the second support member 1125. 
The expansfen cone 1130 is preferably adapted to radially expand the expandabto 
tubutar member 1 140 when the expanston cone 1 130 Is axlally dispfeced relative to 
the expandabfe tubular member 1140. In a prefened embodiment, the expansion 
cone 1 130 is pnsvided substantfelly as disclosed In one or more of the following: (1) 
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U.S. utility patent application serial no. 09/454.139. attorney docket no. 25791.3.02. 
filed on 12/3/1999. which claimed the benefit of the filing date of U.S. provisionat 
patent appUcation no. 60/111,293. attontey docket no. 25791.3. filed on 12/7/1998; 
(2)* U.S. utility patent application serial no. 09/510,913. attorney docket no. 
25791.7.02. filed on 2/23/2000. which claimed the benefit of the filing date of U.S. 
provisional application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent 
application serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 
2/10/2000. which claimed the t)enefit of the filing date of U.S. proviskMial application 
no. 60/119.611. attorney docket no. 25791.6; (4) U.S. utility patent applicatton serial 
no. 09/440,338, attorney docket no. 25791.9.02, filed on 11/15/1999. wftich claimed 
the twnefit of the filing date of U.S. proviskmal application no. 60/108,558. attorney 
docket no. 25791.9, filed on 11/16.1998; (5) U.S. provistonal patent applicatton no. 
60/183,546. filed on 2/18/2000; (6) U.S. utility patent applteation no. 09/523.460, 
attorney docket no. 25791.11.02, filed on 3/10/2000, which dainrted ttie twnefit of 
the filing date of U.S. proyistonal appltoation no. 60/124.042, filed on 3/1 1/1999; (7) 
U.S. utility paterit appHcatton no. 09/512.895. attorney docket no. 25791.12.02, filed 
on 2/24/2000, whk:h daimed the t)eneflt of the filing dates of U.8. provisionai 
appflcatibn no. 60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and 
U.S. provistonal applteatiori no. 60/154.047. attorney docket no. 25791.29, filed on 
9/16/1999; (8) U.S. utiHty application no. 09/511.941, attorney docket no. 
25791.16.02. filed on 2/24/2Q00. whk:h daimed the benefit of the filing date of U.S. 
provisioruil serial no. 60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; 
(9) U.S. utiOty patent appHcaUon no. 09/588.946, attorney docket no. 25791.17.02, 
filed on June 7. 2000, whteh claimed the i)enefit of the filing date of U.S. proviskmal 
patent applk^tkm serial no. 60/137.998, attorney docket no. 25791.17, filed on 
6/7/1999; (10) U.S. utility patent applteation no. 09/559.122. attorney docket no. 
25791.23.02, filed on 4/26/2000, which claimed the benm of the filing date of U.S. 
provistonal application no. 60/131,106, attorney docket no. 25791.23. filed on 
4/26/1999; (11) U.S. provistonal appHcation no. 60/146.203, attorney docket no. 
25791.25, filed on 7/29/1999; (12) U.S. provisional application no. 60/143.039. 
attorney docket no. 25791.26. filed on 7/9/1999; (13) U.S. provisional patent 
application serial no. 60/162,671, attorney docket no. 25791,27, filed on 11/1/1999; 
(14) U.S. provistonal appHcation no. 60/159,039, attomey docket no. 25791.36, filed 
on 10/12.1999; (15) U.S. provisionai patent application no. 60/159,033, attomey 
docket no. 25791.37. filed on 10/12/1999; and (16) U.S. provisionai patent 
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application no. 60/165.228. attorney docket no. 25791.39. filed on 11/12/1999. the 
disclosures of which are incorporated herein by reference. 

The anchoring device 1135 is coupled to the first support memt)er 1120, 
The anchoring device 1135 is preferably adapted to be controliably coupled to the 
expandable tubular member 1 140 and the wellbore casing 1 100. In this manner, the 
anchoring device 1135 preferably controliably anchors the expandable tubular 
member 1140 to the wellbore casing 1100 to facilitate the radial expansion of the 
expandable tubular inember 1 140 by the axial displacement of the expansion cone 
1130. In a preferred embodihient, the anchoring device 1135 includes one or more 
expandable elements 1 150 that are adapted to controliably extend from the body of 
the anchoring device 1135 to engage both the expandable tubular member 1140 
and the wellbore casing 1 100. In a preferred embodiment, the expandable elements 
1 150 are actuated using fluidic pressura. In a prefened embodiment, the anchoring 
device 1 135 Is any one of the hydrauHcaliy actuated packers commercially available 
from Halliburton Energy Servtoes or Baker-Hughes modified In acoordanoe wHh the 
teachings of the present disdosuris. 

The expandabte tubular member 1140 is removably coupted to the 
expanskm cone 1130. The expandable tubular niiember 1140 is further preferably 
adapted to be removably opupied to the expandable elements 1 150 of the anchoring 
device 1135. In a prelieired embodiment, the expandable tubular member 1140 
includes one or more anchoring windows 1155 for pennitting the expandable 
elements 1150 of the anchoring device 1135 to engage the weNbore casing 1100 
and the expahdabto tubular member 1140. 

In a preterred embodiment, the expandabte tubular member 1140 further 
includes a lower sedton 1160. aifi Inlennedlate sectton 1165. and an upper section 
1170. In a preferred embodiment the lower sectton 1160 rests upon and is 
supported by the expansion cone 1130. In a pnaferred embodimient. the 
intermediate section 1165 Includes the anchoring windows 1155 in order to provide 
anchoring at an intemnediate portion of the expandabte tubuter member 1 140. 

in a preferred embodiment, the expandabte tubuter member 1140 is further 
provWed substanttelly as disdpsed in one or more of the following: (1) U.S. utility 
patent appilcattoh serial no. 09/454.139, attorney docket no. 25791.3.02. filed on 
12/3/1999. whtoh claimed the benefit of the filing date of U.S. provisnnal patent 
appHcatton no. 60/111,293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appllcatton sertel ho. 09/510,913. attorney docket no. 25791.7.02, filed 
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on 2/23/2000. which claimed the benefit of the filing date of U.S.. provisional 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. Utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which daimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558. attorney docket no. 
25791.9. filed on 1 1/16.1998; (5) U.S. provisional patent applicatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent appiicatton no. 09/523,460l attorney docket 
no. 25791.11.02. filed on 3/10/2000, whtoh claimed the benefit of the fPing date of 
U.S. provistonal application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
applicatk)n no. 09^12.895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which daimed the benefit of the filing dates U.S. proviskmal appiicatkin no. 
60/121,841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
appHcalion no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appiicatton np. 69/5i11,941, attorney docket no. 25791.16.02. filed oh 
2/24/2000. which daimed the benefit of (he filing date of U.S. provistonal serial no. 
60/121.907. attorney docket no. 25791.16. fited on 2/26/1999; (9) U.8. utnity patent 
appiicatton no. 09/588.946, attorney docket no. 25791.17.02. filed on June 7, 2000. 
whteh claimed the ben^Rt of the filing date of U.S, provtBtonal jpatent appiicatton 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent appltoattoh no. 09/559.122. attorney docket no. 25791.23.02, fitod on 
4/26/2000. whtoh daimed the benefit of the filing date of U.S. provisional appltoadon 
no. 60/131.106. attorney docket no. 25791.23. fitod on 4/26/1999; (11) U.S. 
proviskxial appiicatton no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal applteation no. 60/143.039, attorney docket no. 
25791.26, fited on 7/9/1999; (13) U.S. pravistortel patent applteatton serial no. 
60/162,671. attorney docket no. 25791.27. fited on 11/1/199^ (14) U:S. provtetonal 
application no. 60/159,039. attorney dodcet no. 25791.36. fited on 10/12.1909; (15) 
U.S. provisional patent application no. 60/159.033. attorney docket no. 25791.37. 
fitod on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999, the dlsctosures of whtoh are 
incorporated herein by reference. 

The sealing members 1145 are coupled to the outer surface of the 
expandabto tubuter member 1140. The sealing members 1145 are preferably 
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adapted to engage and fluldldy seal the interface between the radially expanded 
expandable tubular member 1140 and the wellbore casing IIOp. In a preferred 
enribodlment. the apparatus 1115 includes a plurality of sealing members 1 145. In a 
prefencid embodiment, the sealing members 1 145 surround and Isolate the opening 
1110. 

As illustra^ In FIG. 1 la, the apparatus 1 1 15 is preferably positioned within 
the wellbore casing 1100 with the expandable tubular member 1140 positioned in 
opposing relation to the opening 1110. In a preferred embodiment, the apparatus 
1115 hdudes a plurality of sealing members 1145 that are positlmed above and 
below the oper^g 1110. In this manner, the radial expansion of the expandable 
titular member 1 140 optimally fluididy isolates the opiening 1110. 

As Illustrated In FIG. lib. the apparatus 1115 is then anchored to the 
weBbore casing 1 100 using the.anchoring device 1135. In a preferred embodiment, 
the anchoring device 1135 is pressurized and the expandable element 1150 Is 
extended from the anchoring devipe 1135 through the corresponding anchoring 
wbidow 1155 In the expandable tubular member 1140 into Intimate contact with the 
wellbore casing 1100. In this manner, the Intermediate section t165 of the 
expandable tubular member 1 140 Is removably coupled to the wellbore casing 1 100. 

In an alternative enrtfxxjiment, a opmpressaHe cement and/dr epoxy Is then 
injected into at least a portion of the suinular space between the unexpended portion ' 
of the tubular memtier 1140 and the wellbore casing 1100. The compressible 
cement and/or epo)qf Is then pemriitted to at least partially cure prior to ttie initiation 
of th(9 radial expansion process. In ttiis martner. an annular staructural support and 
fluidic seal is provided around the tubular member 1 140. 

As Hlustrated In FIG. 11c, in a preferred embodiment, ttie expansion coiie 
1130 is then axially displaced by applying an axial force to ttie second support 
mwnber 1 125. In a preferred embodin»nt. ttie axial displacement of ttie expansion 
cone 1130 radially expands ttie lower section 1160 of ttte expandable tubular 
member 1140 Into Intimate contact wtth.ttie wajls of ttie wellbore or ttw wellbore 
casing 1100. 

As illustrated \n FIG. 1 1 d, in a prefen^d embodiment, ttie axial displacement 
of ttie expansion cone 1 130 is stcq>ped once ttie expansion cone 1 130 contacts tt)e 
lower portion of the anchorhg device 1135. 
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As illustrated in FtG. 11e. in a preferred embodiment, the anchoring device 
1135 is then decoupled from the weilbore casing 1100 and the expandable tubular 
member 1140. 

As illustrated in FIG. 11f, in a prefenred enDbodiment, ti^ axial displacement 
5 of the expansion com 1130 is then resumed. ^ In a prefenned ennbodiment the 
anchoring device 1135 is also axial displaced. In this manner, the tower section 
1160 of the expandable tubular member 1140 is self-anchored to the wellbore 
casing 1 100. In a prefened emixxJiment the lower section 1 160 of the expandable . 
tubular member 1 140 includes one or more outer rings or other coupling members 

10 to facilitate the self-anchoring of the lower section 1 160 of the expandable tubular 
member 1 140 to the wellbore or the wellbore casing 1 100. 

As illustrated in FIGS. 11g, after the expandable tubular member 1140 has 
been completely radially e)q>anded by the axial displacement of the expansion cone 
1130, the 1110 in the weHbore casing 1100 is seated off by the radially expanded 

15 tubuter member 1140. In this manner, repairs to the wellt>ore casing 1100 are 
optimally provided. MoriB generally, the apparatus 1115 is used to repair or form 
wellbore casings, pipelines, and structural supporte. In a preferred embodiment, the 
inside diameter of thesradially expanded tubular member 1140 is substentiaily 
constent 

20 Refening to FIGS. 12a to 12d, an altdmative embodiment of an appanatus 

and method for coupling an expandable tubular member to a preexisting structure 
win now be described. Referring to Fig. 12a, a wellbore casing 1^ is positioned 
within a subtenranean fomnation 1205. The wellbore casing 1200 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The weBbore 

25 casing 1200 further includes one or more openings 1210 that may have been the 
result of unintentional damage to the weHbore casing 1200, or due to a prior 
peribratton or fracturing operation perfomned upon the surrounding subtenBnean 
fbnnatton 1205. As will be recognized by persons having ordinary sldH in the art, the 
openings 1210 can adversely affect the subsequent operation and use of the 

30 wellbore casing 1 200 unless they are sealed off. 

In a prefenred embodiment, an apparatus 1215 is utilized to seal off the 
openings 1210 in the wellbore casing 1200. More generally, the apparatus 1215 is 
preferably utilized to form or repair wellbore casings, pipelines, or structural 
supporte. 
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The apparatus 1215 preferably Includes a support member 1220, an 
expandable expansion cone 1225. an expandable tubular member 1235, and one or 
more sealing members 1240. 

The support member 1220 is preferably adapted to be coupled to a surfece 
5 location. The support member 1220 is further coupled to the expandable expansion 
cone 1225. The support member 320 Is preferat^ adapted to convey pressurized 
fluidic materials and/or electrical , current and/or communication signals from a 
surface location to the expandable expansion cone. The support member 1220 
may, for example, be conventional commercially available slick wire, braided wire, 
10 edited tubing, or drillNig stock material. 

The expandable expansion cone 1225 is coupled to the support men^r 
1220. The expandable expansion cone 1225 is preferably adapted to radyiy 
expand the expandable tubular member 1235 when the expandable expanstop cone 
1225 is axially displaoed relative to the expandable tubular inember 1235. The 
15 expandable expansion cone 1225 is further preferably adapted to radially expand at 
least a portkm of the expandable tubular member 1235 yvhen the expandable 
expansion cone 1225 is oontrbllably radialiy expanded. The expandable expanston 
cone 1225 may be any number of oonventtonal oommercially available radially 
expandable expariston cones. In a preferred embodiment, the expandat)le 
20 expanston cone 1225 is provMed substantially as disclosed Ir^ U.S. Patent No. 
S.348,095. the disctosure of wNch is Incorporated herein by nsferenoe. 

In a preferred embbdiment, the expansibn cone 1225 Is further provided, 
substentlaliy as disclosed In one or inore of the fbltowing: (1) U.8. uUlty patent 
application serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999, ythich claimed the benefit of the filing date of U.S. pravistonai patent 
appllcatton no. 60/111.293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
uttilty patent appllcatton serial no. 09/510.913. attorney docket no. 25791.7.02, filed 
on 2/23/2000. whteh claimed the benefit of the filing date of U.S. provistonal 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent appfication 
serial no. 09/502.350. attomey docket no. 25791.8.02. fiied on 2/10/2000. which 
claimed the benefit of tire filing date of U.S. provistonal application no. 60/119.61 1, 
attomey docket no. 25791,8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provistonal application no. 60/108.558. attorney docket no. 
25791.9. fited on 11/16.1998; (5) U.S. provisional patent application no. 60/183.548, 
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filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney dodket 
no. 25791.11.02. filed on 3/10/2000. which daim^ the ben&SH of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which dainied the benefit of the filing, dat^s of U.S. provisional application no. 
60/121.841. attorney dodtet no. 25791.12, fDed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attorney docket no. 257^1.29. filed on 9/16/1999; (8) 
U.S. uUiity appllcatkm no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2/24/2000. whteh daimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, altonrjey docket no. 25791 .16, filed on 2/26/1999; (9) U.S. utility patent 
applicatkMi no. 09/588.946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
whkii daimed the ben^it of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney dodcet no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applicatton no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which daimed the benefit of the fiHng date of U.S. provisk)nal applteation 
rw. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 6(^146^3. attorney docket no. 25791.25, filed on 
7/28/1999: (12) U.S. provisional appOcation no. 60/143.039. attorney docket no. 
25791.26. fled on 7/9/1999; (13) U.S. provfetonal patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. prpvlStonal 
applkatton na 60/159,039. attorney docket no. 25791.36. filed ort 10/12.1999; (15) 
U.S. provlskMral patent application no. 6(V159.033. attorney docket no. 25791.37, 
filed on . 10/12/1999; and (t6) U.S. provistonai patent appHcatkm no. 60/165.228, 
attorney docket no. 25791.39, filed on 11/12/1999. ttie disdpsures of whkii are 
Incorporated herein by refierenoe. 

The expandable tubular member 1235 is removably coupled to ttie 
expansion cone 1226: In a prefenred embodiment, ttte expandable tubular member 
1235 indudes one or more engagement devtees 1250 ttiat are adapted to couple 
with and penetrate ttie wellbore casing 1200. In ttiis manner, the e)q>andable 
tubular member 1235 Is optimally coupled to the wellbore casing 1200. In a 
preferred embodiment, the engagement devices 1250 indude teetti for biting into 
ttie surface of ttie wellbore casing 1200. 

In a preferred embodiment, ttie expandable tubular member 1235 further 
indudes a lower sectk)n 1255. an intermediate section 1260. aiid an upper sectkm 
1265. In a pretended embodiment, the tower section 1255 indudes the engagerrieht 

55 



devices 1250 in order to provide anchoring at an end portion of the expandable 
tulHjIar member 1235. In a prefened embodiment, the wall thickness of the \amr 
and Intennediate sections. 1255 and 1260, are less than the wall thickness of the 
upper sectton 1265 In order to optimally fadlilate the radial expansion of the lower 
5 and Intermediate sections. 1255 and 1260. of the expandable tubular member 1235. 
In an aitemative embodiment, the lower sedkm 1255 of the expandable tubular 
member 1235 is sbtted in order to dptimaliy fadlitate the radial expansion of the 
tower section 1255 of the expandable tubular member 1235 using the expandable . 
expansion cone 1225. 

10 In a preferred embodiment, the expandable tubular member 1235 Is further 

provided substantially as dbctosed In one or more of the ^Bowi (1) U.S. utility 
patent applicatton serial no. 09^454.139. atlomey docket no. 25791.3.02. filed on 
12«/1999. whkdi. claimed the benefit of the ffling date of U.S. provisional patent 
appHcatton no. 60^111.293, attorney docket no, 25791.3. filed on 12/7/1998; (2) U.S. 

15. utility patent applteatton serial no. 09/510.913. attorney doctotiw. 25791J.02, filed 
on 2«3«000. which claimed the benefit of the filing date of U.S. provlstonal 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent api$ltoatk)n 
serial no. 09«02,360, attorney docket no, 25791,8.02, filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional appHcatlbn no. iBO/1 10,611. 

2Q attorney docket no. 25791.8; (4) U.S. utility patent appyqation serial no. 09/440,338. 
attomey docket no. 25791 .9'02. filed on 1 1/1S/1999, whteh claimed the benefit of 
the filing date of U.S. provisional appijcatton no. 60/108.S58. attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provlstonal patent appUcatton no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent applkiatksn no. 09/523.460. attorney docket 

25 no. 25791.11.02. filed on 3/10/2000. whtoh claimed the benefit of the filing date of 
U.S. provlstonal appltoatton no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
appltoation no. 09/512.895. attorney docket no. 25791.12.02. fitod on 2C4«000. 
which claimed the benefit of the filing dates of U.S. prbvistonal applicatton no. 
60/121,841, attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 

30 applteatton no. 60/154.047. attomey docket no. 25791.29. fitod on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attomey docket no. 25791.16.02, filed on 
2/24/2000, whteh claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attomey docket no. 25791.16. filed on 2^6/1999; (9) U.S. utility patent 
applteatton no. 09/588,946, attomey docket no. 25791 .17.02, filed on June 7, 2000, 

35 whteh claimed the benefit of the filing date df U.S. provlstonal patent application 
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serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utHity patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provistonal applicatim 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal applk»tk)n ho. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1 99», (12) U.S. provisnhal applteatkm no. 60/143,039. attorney docket no. 
25791.26. filed on 7/9/1^9; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 6(^159.039. attorney docket no. 25791.36. filed oh 10/12.1999; (15) 
y.S. provistonal patent application no. 60/159,033. attorriey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165,228. 
attorney docket no. 25791.39, filed on 11/12/1999, thai disctosures of which are 
hicorporatisd herein by reference. 

The sealing memfc»ers 1 240 are preferably coupled to the outer surface of the 
upper portton 1265 of the expandable tubular member 1235. The sealing members 
1240 are preferably adapted to engage ahd fluUidy seal the interface between ttie 
radially expanded expandable tubular member 1235 and the welttmre casing 1200. 
In a preferred endsbdiment. the apparatus 1215 includes a pturallty of sealing 
members 1240. In a preferred embodiment, the sealing members 1240 surround 
and isolate the opming 1210. 

As illustrated in FIG. 12a. the apparatus 1215 is preferably positioned within 
tfie wellbore casing 1200 with the mpandable tubular member 1235 posittoned In 
opposing relatton to the opening 1210. In a prefened embodiment, the apparatus 
1215 includes a plurality of sealing members 1240 that are positioned above and 
beknv the opening 1^10. In this manner, ttte radial expansion of the expandable 
tubular membpr 1235 opUntaily fluhJteiy isolates the opening 1210. 

As illustrated In FIG. 12b, the eicpahdable tubular mamber 1235 of the 
apparatus 1215 Is then anchored to the wellbore casing 1200 by expanding tha 
expandable expansion cone 1225 into contact Vvith the lower section 1255 of tha 
expandable tubular member 1235. In a preferred embodiment, the tower sectton 
1255 of the expandable tubular member 1235 is radially expanded into intimate 
contact wfth the wellbore casing 1200. In a prefened embodiment, Vne engagement 
devices 1250 are ttiereby coupled to. and at least partially penetrate into, ttie 
wellbore casing 1200. In this manner, the tower section 1255 of the expandable 
tubular member 1235 is optimally coupled to ttie wellbore casing 1200. 
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In an alternative embodiment, a compressible cement and/or epoxy is then 
Injected into the annular space between the unexpended portion of . the tubular 
member 1235 and the weUbore casing 1200. The compressible cement and/or 
epoxy may then be pennitted to at least partially cure prior to the initiation of the 
radial expansion process. In this manner, an annular structural support and fluldic 
seal is provided around the tubular member 1235. 

As illustrated In FIG. 12c, the expandable expansion cone 1225 is then 
axially displaced by applying an axial force to the support member 1220. In a 
prefsriBd embodiment, the axial displacement of the expansion cone 1225 radially 
expands the mpandable tubular member 1235 Into Intjmate contact with the walls of 
the welbore casing 1200. 

As Illustrated In FIG. 12d. in a preferred embodiment, after the expandable 
tubular member 1235 has been radially expanded by the axial displacement of the 
expandable expansion done 1235. the opening 1210 In the welttwre casing 1200 is 
sealed off by the radially expanded tubular member 1235. In this manner, repairs to 
the wellliore casing 1200 are optiirarily provided. More generally, the apparatus 
1215 is used to repair or fonn wellbore casings, pipelines, and structural supports. 

Referring to FIGS. 13a to 13d. an altemative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
win now be described. Refsrring to Fig. 13a, a wellbore casing 1300 Is positioned 
within a subtsnanean formatipn 1305. The wellbore casing 1300 may be positioned 
in any ofientatlon from the vertical direction to the horizontal direction. The wellbore 
casing 1300 further includes one or mors openings 1310 thiat may have been the 
result of unintentional damage to the wellbore easing 1300. or due to a pribr 
perforetion or fracturing qperation perfbnfni»d upon the surrounding subtenranean 
fonnation 1305. As will be recognized by persons having ordinary skill In the art. the 
openings 1310 can adversely affect the subsequent operation and ine isf the 
weiBbore casing 1300 unless they are sealed off. 

In a prdfened embodiment, an apparatus 1315 is utilized to seal off the 
openings 1310 in the wellbore casing 1300. More generally, the apparatus 1315 is 
preferably utilized to fomn or repair wellbore casings, pipelines, or. staictural 
supports. 

The apparatus 1315 preferably includes a support member 1320, an 
expansion cone 1325, an expandable tubular member 1335, a heater 1340. and one 
or more sealing members 1345. 
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The support miember 1320 is preferably adapted to be coupled to a surface 
location. The support member 1320 is further coupled to the expansion cone 1325. 
The support member 1320 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or communication signals from a surfece 
location to the expansion cone 1325 and heater 1340. The support nwmber 1320 
may. for example, be conventional commerdatly available slick wire, braided wife, 
coiled tubing, or drilling stock material. 

The expanskm cone 1325 is coupled to the support member 1320. The 
expanston cone 1325 is preferably adapted to radially expand the expandable 
tubular mwnber 1335 when the expansion cone 1325 is axially displaced relative to 
the expandable tubular member 1335. The expansion cone 1325 may be any 
number of conventbnal commercially available expansion cones. 

In a preferred embodiment, the expanston cone 1325 is further provkJed 
substantially as disdosed in one or more of the following: (1) U.S. utility patent 
applicatton serial no. 08^.139, attorney docket no. 25791.3.02. filed on 
12^1999. wtiidi claimed the benefit of the filing data of U.S. provistonal patent 
applteatton no. 60/111.293. attorney docket no. 25791.3. fled on 12/7/1998: (2) U.S. 
uttity patent appHcatkm serial no. 09^10.913, attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing data of U.S. provisional 
applteatkm no. 60/121.702. filed on 2/25/1999; (3) U.S. uttity patent applicatton 
serial no. 09/502.350, attorney docket no. 25791.8.02. filed 6n 2/10/2000, which 
claimed the benefit of the filing date of U.S. provistonal appltoatbn no. 60/119.611^ 
attorney dodiet no. 25791.8; (4) U.S. ufiHty patent appHcatlon serial no. 09/440.338. 
attorney, docket no. 25791.9.02. filed on 11/15/1999, whteh claimed the benefit of 
the fillrig dale of U.S. provistonal applicatton no. 60/108.558. attorney docket no. 
25791.9. fited on 1 1/16.1998; (5) U.S. provisional patent appltoatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent appitoathm no. Oia/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. Whtoh claimed the benefit of the filing data of 
U.S. provistonal appltoation no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the fliinig dates of U.S. provisional applicatton no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
appUcatton no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U S. utility application no. 09/511,941, attorney docket no. 25791.16.02. filed on 
2/24/2000, whteh claimed the benefit of the filing date of U.S. provistonal serial no. 
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60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
which claimed the benefit of the filing date of U.S. provistohal patent application 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
5 utiiity patent appUcatkm no. 09/559,122i attorney docket no. 25791 .23.02. filed on 
4/26/2000. which claimed the tmneftt of the filing date of U.S. provisional applicatkxi 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203, attorney docket no. 25791^5, filed on 
7/29/1999; (12) U.S. provisional applicatidn no. 60/143.039. attorney docket no. 
10 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162.671. attorney docket lio. 25791.27. filed on 11/1/1999; (14) U.S. provlsfonal 
appiteation no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. piDvistonal patent appVcation no. 60/1j59.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provlskmal patent applteatton no. 60/165.228, 
15 attorney docket no. 25791.39. filed on 11/12/199&. ttie disdosures of whteh are 
Incorporated hereh by reference. 

The expandable tubular member 1335 ^ removably coupled to ttie 
expanskm cone 1325. In a preferred erribodiment. ttwr mpandable ttjbular member 
1335 Includes ohe or more engagement devtees 1350 tttat are adapted to couple 
20 Witt) and penetrate ttie wellbore casing 1300. In ttils manner, ttie expandable 
tubular mernber 1335 is optimally coupled to ttie wellbore casing 1300. In a 
preferred embodiment, ttie engagement devices 1350 include teetti for bttihg into 
ttie surface of ttie wellbore casing 1300. 

In a prefemed embodiment, ttie expandable tidiular member 1335 furttier 
is includes a lower sectkm 1355. an Intennediate sectton 1360, and an upper sectton 
1365. in a prefenied embodiment, ttie lower sectton 1355 Includes ttie engagement 
devices 1350 In order to provWe anchoring at an end porttofi of ttie expandabfe 
tubular member 1335; In a preferred embodiment, ttie wall ttilckness of ttie tower , 
and intermediate sections, 1355 and 1360, are less ttian ttie wall ttiickness of the 
K) upper sectton 1365 in order to optimally facilitate ttie radial expanston of ttie lower 
and intennediate secttons. 1355 and 1360. of ttie expandable tubular member 1335. 

in a preferred embodiment, ttie tower section 1355 of tifie expandabte tubular 
member 1335 includes one or more shape memory metal inserts 1370. In a 
preferred embodiment, the Inserts 1370 are adapted to radially expand ttie lower 
15 sectton 1355 of ttie expandabfe tubufer member 1335 into intimate contact witti ttie 

60 



wBilbore casing 1300 when heated by the heater 1340. The shape memory metal 
inserts 1370 may be fabricated from iany number of oohventtonal commercially 
available shape memory alloys such as, for example/ NiTi or NiTINOL using 
conventional forming processes such as, for example, those described in U.S. 
Patent Nos. 5,312«1S2, 5,344,506, and 5J1 8.531, the disclosures of which are 
incorporated herein by reference. In this manrier, the shape memory metal Inserts 
1370 preferably radially expand the lower section 1355 of the expandable tubular 
member 1335 when the inserts 1370 are heated to a temperature above their 
transformation temperature using the heater 1340. In a preferred embodiment, the 
transformation temperature of the inserts 1370 ranges from about 250^^ to 450^ F. 
In a preferred embodiment, the material composition of the lower section 1355 of the 
expandable tubular member 1335 is further selected to maximize the radial 
expansion of the low^r section 1 355 during the transformation process. 

In a preferred embodiment, the Inserts 1370 are positioned within one or 
more conesponding recesses 1375 provided in the lower section 1355 of the 
expandable tubular member 1335. Altematively, the inserts 1370 are completely 
contained within the lower section 1355 of the expandable tubular member 1335. 

In a prefefred embodiment, the expandable tubular member 1335 is further 
provided substantially as disclosed in one or more of the fbiowing: (1) U.S. utility 
patent application serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisionai patent 
application ho. 60/11 1.293. dtlomey docket no. 25791 .3. filed on 12/7/1998; (2) U.S. 
utiHty patent appllcatkm serial no. 09/510.913. attorney docket no. 257917.02. filed 
On 2/23/2000. which claimed the benefit of the filing date of U.S. provistonal 
appHcatlon no. 60/121.702. filed on 2/25/1999; (3) U.S. utilify patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. vvhk:h 
claimed the benefit of the filing date of U.S. pravistonal appiteatton no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utillty patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02/ filed on 11/15/1999. whteh claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558. attorney dockiBt no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent appHcaUcn no. 09/523,460, attorney docket 
no. 25791.11.02. filed on 3/10/2000, whteh claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
• 61 



which dainned the benefit of the filing dates of U.S. provlstonal appieaUon no. 
60/121.841. attomely docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attorney docket no: 257i91.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000, which claimed the l^nefit of the filing date of U.S. provisional serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applkatkm no. 09/588,946. attorney docket no, 25791.17.02. filed on June 7, 2000, 
whteh dainwd the t)enefit of the filing date of U.S. provisional patent applicatton 
serial no. 60/137.998, attorney docket no. 25791,17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09^9,122, attom^ docket no. 25791.23.02, fited on 
4/26/2000, which claimed the benefit of the filing date of U.S. provlstonal applicatton 
no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provlstonal applicatton no. 60/146.203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonal appitoatton no. 60/143.039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent applteatton serial no. 
60/162.671i attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
applicatton no. 60/159.039« attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provistonal patent applteation no^ 60/159,033, attorney docket no. 25791.37, 
fited on 10/12/1999: and (16) U.S. provistonal patent appitoatton ho. 60/165,228. 
attorney dodcet no. 25791.39, filed on 11/12/1999, the disctosures of whtoh are 
Incorporated herein i)y reference. 

The heater 1340> ooupted to the support niember 1320. The heater 1340 
is preferably adapted to oontrollably generate a tocaiized heat-source for etevating 
the temperature of the inserte 1370. In a prefened embodiment, the heater 1340 
includes a conventtonal thermostat control in order to control the op^ng 
temperature. The heater 1340 Is preferably coritroNed by a surfiace control device in 
a conventional manner. 

The sealing members 1345 are preferably coupled to the outer surface of the 
upper portion 1365 of the expandable tubular member 1^. The sealing members 
1345 are preferably adapted to engage and fluMidy seal the interface between the 
radially expanded expandabte tubular member 1335 and the wellbore casing 1300. 
In a preferred embodiment, the apparatus 1315 includes a plurality of sealing, 
members 1345. in a preferred embodiment, the sealing members 1345 surround 
and isolate the opening 1310. 
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As iilustrated in FIG. 13a. the apparatus 1315 is preferably positioned within 
the welll)ore casing 1300 with the expandable tubular meniber 133S positioned in 
opposing relation to the opening 1310. In a preferred, embodiment, the apparatus 
1315 includes a plurality of sealing rriembers 1345 that are positioned above and 
below the opening 1310. in this manner, the radial expansion of the expandable 
tubular member 1335 optimally fluldidy isolates the opening 1310. 

As illustrated in FIG. 13b. in a prefened embodiment, the expandable tubular 
member 1335 of the apparatus 1315 is then anchored to the wellbore casing 1300 
by radially expanding the inserts 1370 using ttie heater 1340. In a prefened 
embodiment, the expansion of the inserts 1370 causes the lower section 1355 of the 
expandable tubular member 1335 to contact the wellbore casing 1300. In a 
preferred embodiment the engagement devices 1350 are thereby coupled to. and at 
least partially penetrate into, the wellbore casing 1300. In this manner, the lower 
section 1355 of the expandable tubular member 1^35 Is optimally coupled to the 
wellbore casing 1300. 

In an aKemative embodiment, a compressible cement and/or epoxy is then, 
ii^iected into the annular space between the unexpanded portion of the tubular 
rnember 1335 and the wellbore casing A3O0. The compressible cement and/or 
epO)Qr may then be permitted to at least partially cure prior to the initiation of the 
radial expansion process. In this manner, an annular stnjctural support and fluidic 
seal is provided around the tubular member 1335. 

As iUustratBd in FIG. i3c the expansion cone 1325 is then axially displaced 
by applying an axial force to the support inember 1320. In a preferred embodiment, 
the axial displacement of the expansion cone 1325 radially expands the ocpandable 
tubular member 1335 into Intimate contact with the walls of the wellbore casing 
1300. 

As Nlustrated in FIQ. 13d, In a preferred embodiment, after the expandable 
tubular member 1335 has been completely radially expanded by the axial 
displacement of the expansion cbne 1335, the opening 1310 In the wellbore casing 
1300 is sealed Off by the radially expanded tubular member 1335. In thb manner, 
repabs to the wellbore casing 1300 are optimally provided. More generally, the 
apparatus 1315 is used to repair or fomi wellbore casings, pipelines, and stnjctural 
supports. ^ 

Refening to FIGS. 14a to .14g, an alternative embodiment of an apparatus 
and method for coupling an exparidabie tubular member to a preexisting structure 
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will now be described. Referring to Fig. 14a, a weUbore casing 1400 Is positioned 
wW»in a subterranean foimatlon 1405. The weilbore casing 1400 may be positioned 
in any orientation from the vertical direction to the horizontal diiBdion. The weilbore 
casing 1400 further includes one or more openings 1410 thatmay have been the 
5 result of unintentional damage to the weilbore casing 1400. or due to a prior 
pertbration or fracturing operation performed upon the surrounding subterranean 
fbnmation 1405. As will be recognized by persons having ordinary skill In the art. the 
openings 1410 can adversely affect the subsequent operation and use of tlie 
weilbore casing 1400 unless they are sealed off. 
10 in. a preferred embodiment, an apparatus 1415 is utilized to seal off the 

openings 1410 in the vrallbore casing 1400. More generally, the apparatus 1415 is 
preferably utilized to fwrm or repair weilbore casings, pipelines, or structural 
supports. 

The apparatus 1415 preferably includes a first support member 1420, a 
15 second support inember 1425. a coupling 1430. an expandable tubular member 
1435. an expansion done 1440. a third support menriber 1445. and a padier 1450. 

The first support member 1420 is preferably adapted to be coupled to a 
surface lodation. The support member 1420 is further coupled to the expansion 
cone 1440. The first support member 1420 Is preferably adapted to convey 
20 pressurized fluidic materials and/or electrical ojirent and/or oomrnunication signals 
from a surface location to the expansion cone 1440 and the padcer 1450. The first 
support member 1420 may, for example, be conventional commercially available 
slick vvire. braided wire, coHed tubing, or drilling stock material: 

The second support member 1425 Is preferably adapted to be coupled to a 
25 surface tocatkm. The support member 1425 Is further coupled to the coupling 1430. 
The first support member 1425 is preferably adapted to convey pressurized fluklk: 
matsrials and/or electrical current and/or oommunteatkm signals frtxn a surface 
location to the coupling 1430. The second support member 1425 may. for example, 
be conventional comrnerdaiiy available sOck wire. braMed wire, coiled tubing, or 
30 drilling stock material. 

The coupling 1430 is coupled to the second support member 1425. The 
coupling 1430 is further preferably removably coupled to the expandable tubular 
member 1435. The coupling 1430 may be any number of conventional 
commercially available passive or actively controlled coupling devices such as. fbr 
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example, packers or slips. In a preferred embodiment, the coupling 1430 is a 
mechanical slq>. 

The expandable tubular member 1435 Is removably coiq>led to the coupling 
1430. In a prefened embodiment, the expandable tubular member 1435 includes 
one or more engagement devices that are adapted to couple with and penetrate the 
woilbore casing 1400. In this manner, the. expandable tubular member 1435 is 
optimally coupled to the wellbore. casing 1400. In a prefened embodiment, the 
engagement devices include teeth for biting into the surface of the wellbore casing 
1400. In a prefened embodiment, the expandable tubular member 1435 further 
includes one or more sealing members on the outeide surfece'of the expandable 
tubular member 1435 in ord6r to optimally seal the interface between the 
expandable tubylar menfd)er 1435 and the wellbore casing 1400. 

In a preferred embodiment, the expandable tubular member 1435 is further 
provided substenUally as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454. 13&, attorney docket no. 25791.3.02. filed on 
12/3/1990. which claimed the benefit of the fiPng date of U.S. provisional patent 
appflcatkm no. 60/1 11.293, attorney docket no. 25791 .3, fited on 12/7/1998; (2) U.S. 
utilNy patent applteatkm serial no. 09^10,913. attorney docket no. 25791.7.02, filed 
on 2/23/2000. whteh claimed the benefit of the filing date of U.S. provisional 
applcaUon no. 60/121.702; filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attonify docket no. 25791.8.02. filed on 2/1Q/2000< whteh 
claimed the benefit of the filing date of U.S. provisional appHcatton no. 60/119.611. 
tMlomey docket no. 25791.8; (4) U.S. utUty patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. fifed on 11/15/19^9. which claimed the benefit of 
the fUlng date of U.$. provisfenal applteatioh no. 60/108.558. attom^ docket no. 
25791 .9. fited on 1 1/16.1998; (5) U.S. provistonial patent applteaOon no. 60/183.546. 
fited on 2/18/2000; (6) U.S. utmty patent appKcatton no. 09/523.460. attorney docket 
no. 25791.1i:02. fited on 3/10/2000. whteh dairhed the benefit of the filing date of 
U.S. provistenal applteatten no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utflity patent 
appllcatton no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
whteh claimed the benefit of the filing dates of U.S. provistonal applteafion no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
application no. 60/154.047. attorney docket no. 25791.29. fited on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. whiph cteimed tlie benefit of the filing date of U.S. provistonal serial no. 
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60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utyity patent 
application no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
wlilch dalmed the benefit of the filing date of U.S. provistonad patent application 
serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applicatkm no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000, wNch claimed the benem of the filing date of U.S. provisional applicatton 
no. 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provislonai applicatiori no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisfonal application no. 60/143.039. attorney docket no. 
25791.26. file<l on 7/9/1999; (13) U.S. provisfonal patent applicatfon serial no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisfonal 
applfoation no. 60/159.039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provistonal patent appltoatfon no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisfonal patent applicatk>n no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disctosures of which are 
incorporated herein by iBferenoe. 

The mpOTsion cone 1440 Is coupled to the first support member 1420 and 
Ihe ihlRf support member t445. The e)g)ansfon cone 1440 is preferably adapted to 
radially expand the expandable tubular member 1435 when the expansion cone 
1440 is axiallydispl«»d relative to the dxpandabfo tubular me^ ■ 

In a preferred embodiment, the expansfon cone 1440 is provMed 
substanUaHy as disctosed in one or more of the foflowbig: (1) U.S. utility patent 
appltoation serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999. whteh claimed the benefit of the filing date of U.S. provisfonal patent 
application no. 6{yi11,293. attorney dociket no. 25791.3. flted on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attorney docket no. i25791.7.02, filed 
on 2/23/2000, which claimed ttte benefit of the fiHng date of U.S. provistonal 
apptlcation no. 60/121,702, filed on 2/25/1999; (3) U.S. utifity patent appltoatfon 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U-S- provisfonal appltoation no. 60/1 19,61 1i 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
ihe filing date of U.S. provistonal application no. 60/108,558, attorney docket no. 
25791.9. filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
fited on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attorney docket 
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no. 25791.11.02. filed on 3/1(W2000, which daimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. litili^ patent 
application no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
5 60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provlstonal 
applteatfon no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09^11,941. attorney docket no. 25791.16.02. filed on 
2/24/2000. whteh claimed the t)enefit of the filing date of U.S. provlstonal serial no. 
60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
10 applicatnn no. 09/588,946. attorney docket no. 25791.17.02. filed on June 7, 2000. 
which claimed the benefit of the filing date of U.S. proviswnal patent applteatton 
serial no. 60/137.998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utlHty patent appltoation no, 09/559,122. attorney docket no. 25791.23.02, filed on 
4/26/2000, whteh claimed the benefit of the filing date of U.S. provistonal appiteatton 
15 no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provlsfonal applteation no. ^146.203. attorney docket no. 25791.25. filed on 
7/a/1099; (12) U.S. provistonal applteatton no. 60/143,039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent applicatton serial no. 
80«e2.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
applicatton ho. 60/159,039; attorney docket no. 25791.36, fitod on 10/12.1999; (15) 
US. provisional patent applicatton no. 60/159,033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent applicaUon no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999, ttie disctosures of whfch are 
tooorporaled herein by reference. 

The ttiird support raeinber 1445 Is preferably coupled to ttie dxpanston cone 
1440 and ttie packer 1450. The ttiird support member 1445 Is preferably adapted to 
convey pressurized fluidte materials and/or eledrtoal current and/or oqmmunteatlon 
signals from a surface iocaUon to ttie packer 1450: THe ttiird support member 1445 
may, for example, be conventlorial commerdaliy available slick wto. bratoed wire, 
coiled tubing, or drilling stock material. 

The packer 1450 is coupled to ttie ttiird support member 1445. The packer 
1450 is further preferably adapted to controllaWy coupled to the wellbore casing 
1400. The packer 1450 may be any number of conventional commercially availabto 
packer devices. In an alternative embodiment, a bladder, slipped cage assembly or 
hydraulic slips may be substibjted for ttie packer 1450. 
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As illustrated in FIG. 14a, the apparatus 1415 is preferably positioned vvithin 
the weilbore casing 1400 v»dth the bottom of the expandable tubular member 1435 
and the top of the expansion cone 1440 positioned proxinrwte the openbig 1410. 

As illustrated in FIG. 14b. in a preferred embodiment, the packer 1450 is 
then anchored to the weHbore casing 1400. In this manner, the expansion cone 
1440 is maintained in a substantially stationary position. 

As iliustated in FIG. 14c in. a preferred einbodiment, the expandable tubular 
member 1435 is then lowered towards the stationary expansion cone 1440; In a 
preferred embodiment, as illustrated in FIG. 14d. the loiver end of the expandable 
tubular member 1435 impacts ttie expansion cone 1440 and is radially expanded 
into contact with the wellbore casing 1400. In a preferred embodiment, the lower 
end of the expandable tubular member 1435 includes one or more engagement 
devices for engaging the wellbore casing 1400 in orter to optimally couple the end 
of the expandable, tubular member 1435 to the wellbore casing 1400. 

In an crttemative embodiment, a compressible cement and/or epoxy is then 
ir^ected bito the annular space between the unexpended portion of the tubular 
member 1435 and the wellbore casing 1400. The compressible cement and/or 
epoxy is then pennltled to at least partially curs prior to the initiation of the radial 
expansion process, in this manner, an iarinuiar structural support and fluidic seal is 
provided around the tubular member 1435. 

As illustrated in FIG. .14e. in a preferred embodintent. the packer 1450 is 
decoupled from the wellborei easing 1400. 

As niustrated In FIG. 14f. in a prefeirrBd embodiment, the expansion cone 
1440 is then axiaHy displaced by applying an axial force to the first support member 
1420. In a preferred embodlnrant. the axial dteplaoement of the expansion cone 
1440 radially expands the expandable tubular insmber 1435 into intimate contact 
vnth the walls of the wellbore ca^ng 1400. In a prefwred embbdiment, pridr to the 
initiatkm of the axial displacement of the expansion cone 1440. the coupling 1430 is 
decoupled from the expandable tubular member 1430. 

As illustrated In FIG. 14g, in a prefenred embodiment, after the expandable 
tubular member 1435 has been completely radially expanded by the axial 
displacement of the expanston cone 1440, the opening 1 410 In the wellbore casing 
1400 is sealed off by the radially expanded tubular member 1435. In this manner, 
repairs to the wellbore casing 1400 are optimally provided. More generaliy. the 
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apparatus 141S is used to repair or form weliboie casings, pipelines, and structural 
supports. 

Referring to FIGS. 15a to 15d, an alternative emtxxliment of an apparatus 
for coupling an expandat>le tubiilar menit>er to a preexisting structure will now be 
described. Referring to Fig. 15a, a welitwre casing 1500 is i)ositk)ned. within a 
subterranean formation 1505. the weHbore casing 1500 may be positioned In any 
orientation from the vertical direction to the horizontal direction. The wellbore casing 
1500 further includes one or more openings 1510 that may have been ttie result of 
unintentional damage to the wellbore casing 1500, or due to a prior perforation or 
fracturing operation performed upon the sunrounding subtenranean formation 1505. 
As will be recognized by persons having ordinary skill in the art, the openings 1510 
can adversely affect the subsequent operation and use of the wellbore casing 1500 
unless ttiey are sealed off. 

In a preferred embodiment, an apparatus 1515 is utilized to seal off the 
openings 1510 in the wellbore casing 1500. More generally, ttie apparatus 1515 Is 
preferably utilized to form or repair wellbore casings, pipelines, or stmctural 
supports. 

The apparatus 1515 preferably includes a support member 1520, an 
expandable tubular member 1525. an expaiision cone 1530, a coupling 1535, a 
resiHent anchor 1540, and one or more seals 1545. 

The support men^ 1520 is preferably adapted to be coupled to a surface 
location. The support member 1520 is further coupled to the expansion c6ne 1530. 
The support member 1520 is preferably adapted to corivey pressurized fluldlc 
materials and/or electrical current and/or communication signals from a surface 
location to the resilient anchor 1540. The support member 1520 may, for example, 
be conventbr^ oomnr^erdaily available slide wire, braided wire, coBed tubing, or 
drilling stodc material. 

The expandable tubular membiar 1525 Is removably coupled to the 
expansion cone 1530. In a preferred embodiment, the wcparKlable tubular member 
1525 includes one or more engagement devices that are adapted to couple with and 
penetnate ttie wellbore casing 1500. In tills manner, ttie expandable tubUlar 
member 1525 is optimally coupled to ttie wellbore casing 1500. In a preferred 
embodiment, ttie engagement devices include teetti for biting into tile surface of the 
wellbore casing 1 500. In a preferred embodiment, ttie expandable tubular member 
1525 further includes one or more sealing members 1545 on ttie outside surface of 
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the expandable tubular member 1525 irt order to optimally seal the interfeoe 
between the expandable tubular member 1525 and the wellbore casing 1500. 

In a preferred en*odinr»nt the expandable tubular member 15^ 
lovw section 1550. an Intemriedlate section 1555. and an upper se<«o^ In a 
5 preferred embodiment, the wall thicknesses of the lower and Intennedlate sections. 

1550 and 1555, are less than the wall thickness of the upper section 1560 In ofdw 
to optimally facilitate the radial expanstoh of the expandable tubular member 1525. 
In a preferred embodiment the sealing members 1545 are provkled on the outsMe 
surface of the upper section 1560 of the expandable tubular member 1525. In a 

10. preferred embodiment, the resilient anchor 1540 is coupled to the tower section 
1550 of the expandable tubular ntember 1525 in order to optimally anchor the 
expandable tubular member 1525 to the weUbore casing 1500. 

In a preferred embodiment, the expandable tubular member 1525 is further 
provkled substantially as disctosed In one or more of the fbltowing: (1) U.S. utility 

15 patent application serial no. 09/454,139. attorney docket no. 25791.3.02. filed on 
12W1999, which claimed the benefit of the filing date of U.S. provisional patent 
applicatkm no. 60/111.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent appflcatton serial no. 09«10.913. attorney docket no. 25791.7.02. filed 
on 203^000, whteh claimed the benefH of .the filing date of U.S. provisional 
20 applicatton no. 60/121.702, filed on 205/1909; (3) U.S. uBIity patent appl|catk>n 

serial no. 09^)2.350. attorney docket no. 25791.8.02. filed on 2/J0«000. whtah 
claimed the benefit of the filing date of U.S. proviskmai application no. 60/1 19,61 1. 
attbmey docket ho. 25701.8; (4) U.S. utility patent appHcation serial no. 09/440.338. 
attorney docket no. 25791.0.02. filed on 11/1S/19fi0. whk^ claimed the benefit of 
25 the filing date of U.S. provistonal applkatton :ne». 60/108.558. attorney docket no. 

25791.9. filed on 11/16.1998^5) US. provlstonal patent appHcatton no. 60/183.546. 
filed on 2/18«000: (6) U.S. utility patent applteafion no. 09«23.480. attorney docket 
no. 25791.1 1.02. filed on 3/10/2000, whfeh claimed the benefit of the filing date of 
U.S. provistonal application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 

30 application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. proviitonal applkation no. 
60/121,841, attorney docket no, 25791.12. filed on 2«6/1999 and U.S. provisional 
application no. 60/154,047, attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applteatton no. 09/511.941, attomey docket no. 25791.16.02, filed on 

35 2«4«000. which daimed the benefit of the filing date of U.S. provisional serial no. 
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60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney dodcet no. 25791.17.02. filed oh June 7. 2000. 
wtiich dainried ttie benefit of tfie filing date of U.S. provisional patent application 
serial no. 60/137(998. attorney docket no. 25791,17, filed on 6/7/1999; (10) U.S. 
utMity patent application no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4^6^2000. wlikih claimed ttie benefit of ttie filing date of U.S. prov^^onal appljcaton 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
proviskHial application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provlstonal applteation no. 60/143,039^ attorriey docket no. 
25791,26. filed on 7/9/1999; (13) U.S. proviskmal patent applicatmn serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appitoatkwi no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provistonal patent applteatton no. 60/159.033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent applteation no. 60/165.228, 
attorney docket no. 25791.39. filed on 11/12/1999, ttie disclosures of whteh are 
incorporated herebi by reference. 

The expanston cone 1530 Is coupled to tlie support member 1520 and the 
coupling 1535. The expanston cone 1530 is preferably adapted to radially expand 
the expandable tubular member 1525 when the expansion cone 1530 is axially 
displaced relative to the exrNandable tubirtar member 1525. The expanskm cone 
1530 may be any number of conventkxial oommerdally available exparttion cones. 

In a preferred embodiment, the expanskxfi cone 1530 is provided 
substantially as disctosed in one or more of the foHowing: (1) U.S. utilify patent 
applicatton serial no. 09/454.139, attorney docket no. 25791.3.02. filed on 
12/3/1999. whteh daime<l the berwiit of t^e filing daite of U.S. provistenal' patent 
appficatton no. 60/111.293. attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
uHHty patent appHcation serial no. 09/510.913. attomey docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. piovislohal 
applieatkxi no. 60/121.702. fited on 2/25/1999: (3) U.S. utility patent appficatton 
serial no. 09/502.350. attomey docket no. 25791.8.02. filed on 2/10/2000. whteh 
claimed ttie benefit of ttie filing date of U.S. provistonal applicatton no. 60/119.611, 
attomey docket ho. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, which claimed ttie benefit of 
ttie filing date of U.S. provistonal application no. 60/108,558, attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. proviskwial patent applicatton no. 60/183,546, 
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filed on 2/18^2000; (6) U.S. utility patent application no. (W523,460, attorney docket 
no. 25791 . 1 1 .02, filed on 3/10/2000. wtiich claimed the benefit of the filing date of 
U.S. provisional appfication no. 60/124.042. filed on 3/1 1/1999; (7) 0.8, litUty patent 
application no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
5 which claimed the benm of the filing dates of U.S. provlstonal application no.' 
60/121,841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appycatton no. 60/154.047. attomey docket no. 25701.29. filed on 9/16/1999; (8) 
U.S. utility applicatkxi no. 09/511,941. attorney docket no. 25791.16.02. filed on 
2/24/2000, vifhich claimed the benefit of the filing date of U.S. provisional serial no. 
10 60/121 .907, attomey docket no. 25791 .16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attomey docket no. 25791.17.02, filed on June 7. 200O. 
whteh claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility pateht applteatkm no. 09/559,122, attorney docket no. 25791.23.02, filed on 
15 4/26/2000. which daimed the benefit of the filing date of U.S. provlstonal application 
no. 60/131,106, attomey docket no. 25791i>3. filed on 4/26/1999; (11) U.S. 
pnwistonal application no. 60/146,203. attpmey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provlstonal patent applteation serial no. 
20 60/162.671 , attomey docket no. 25791 .27, fited on 1 1/1/1999; (14) U.S. provisional 
applteation no. 60/159.039, attomey docket no. 25791.36, fitod on 10/12,1999; (15) 
U.S. provistonal patent applicatton np. 60/159.033. attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S, provistonal patent applteMon no. 60/165.228i 
attomey docket no. 25791.39. filed on 11/12/1099. the disctosures of whteh are 
25 incorporated herein reference. 

* ■ 

The coupling 1539 is preferably coupled to the support member 1520. the 
expanston cone 1530 and the resiitont anchor 1540. The coupling 1535 is 
preferably adapted to convey pressurized fluidto materials and/or etodricai cunent 
and/or communication signals from a surface location to the resiRent anchor 1535. 
30 The coupling 1535 may. for exampte. be cpnventibnial commercially availabto sitok 
wire, braided virtre, coiled tubing, br drilling stock material. In a preferred, 
embodiment, the coupling 1535 is decoupled from the resilient anchor 1540 upon 
initiating the axial displacement of the expansion cone 1530. 

The resilient anchor 1540 is preferably coupled to the lower section 1550 of 
35 the expandable tubular member 1525 and the coupUng 1535; The iBsllient anchor 
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1540 is further preferably adapted to be oontrollably coupled to the wellbore casing 
1500. 

Referring to FIGS. 16a and 16b, in a prefened embodinrant. the resilient 
anchor 1540 includes one or more coiled resilient niembers 1600 and corresponding 
releasable coupling devices 1605. In a preferred embodiment, the resilient anchor 
1540 is maintained in a compressed elastic positton that is controllably released 
thereby causing the resilient anchor 1540 to expand in size thereby releasing the 
elastic energy stored within the resilient anchor 1540. As illustrated in FIG. 16b, In a 
prefened embodiment, when the coupling device 1605 is released, the coil^ 
resiBent member 1600 at least partially uncoils ih the outward radial direction. In a 
preferred embodiment at least a portion of the coiie<i member 1600 is coupled to 
the lower section 1550 of the expandable tubular number 1525. In a pre;fened 
embodiment, the uncoiled member 1600 thereby couples the lower section 1550 of 
the expandable tubular rrwmber 1 525 to the wellbore casing 1 500. 

The coiled member 160O may be fabricated from any number of 
conventional oommercialiy available resilient materials. In a prefened embodiment, 
the colled membeF 1600 is fat)rieated ftom a resilient material such as, for example, 
ispring steel. In a preferred embodiment, the colled member 1600 is fabricated from 
memory metals In order to optbnaHy provide control of shapes and stresses. 

In a preferred embodiment, the releasable coupling de^vipe 1605 nnalntalns 
the coiled member 1600 is a colled position until the device 1605 is released! The 
rsieasabfe coupling device 1605 may be any number of conventlonai conrnieidaDy 
avaUable releasable coupling devices such efi, for example, an explosive bolt 

The resilient anchor 1540 may be positioned in any desired orientation. In a 
preferred embodiment the resilient anchor 1540 te positioned to apply the maximum 
normal force to the walls of the wellbore casing 1500 after reteaslrig the reslitent 
anchor 1540. 

In an alternate embodiment as Hhistrated in FIGS. 17a and 17b, ttie resilient 
anchor 1540 includes a tubular, member l 700, one or more resilient anchoring 
members 1705, one or more.conespondlng rigid attechitients 1710, and one more 
corresponding releasable attechmehts 1715. In a prefened embodiment the 
resilient anchoring members 1705 are maintained in compressed elastic condition 
by the conrespohding rigid and releasable attachments, 1710 and 1715. In a 
preferred embodiment when the corresponding releasabte attechment 1715 is , 
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released, the conesporiding resinent anchoring member 1705 expands, releasing 
the stored elastic energy, aw«y from the tubular member 1700. 

As lllustFated in FIG. 17a, one end of each rssiilem anchoring member 1705 
b rigidly attached to the outside surface of the- tubUlar member 1700 by a 
5 oonesponding rigW attachment 1710. The other end of each resilient anchoring 
member 1705 is removably attached to the outside surface of the tubular memtier 
1700 by a corresponding reieasable attadiment 1715. As illustrated In FIG. 17b, in 
a prefened embodiment, releasing the reieasable attachment 1715 pemtits the 
resilient energy stored in the resilient anchoring member 1705 to be released 

0 thereby causing ttie resilient anchoring member 1705 to swing radially outward from 
the tubular memt>er 1700. 

The tubular member 1700 may be fabricated from any number of 
conventional materials. 

The resilient anchoring members 1705 may be fabricated from any number 
5 of resilient materials. In a prefemed embodiment, the resilient anchoring members 
1705 are fabricated from memory metal in order to optimally provide control of 
shapes and stresses. 

The rigid atttehmenls 1710 may be fabricated from any number of 
conventional commerdally available materials. In a prefsn«d embodiment, the rigid 
) attachments 1710 are fabricated from 4140 steel in order to optimally provide high 
strength. 

The reieasable attechmehts 1715 may be fabricated from any number of 
conventional bomroerdally availabte devices such as, for exampto. explosive bolts. 
In another alternative embodiment, as Utustrated in FIGS. 18a and 18b. ttie 

1 resilient anchor 1540 includes a tubular member 1800, one or more anchoring 
devices 1805, one or more raslllent members 1810, and one or more retease 
devices 1815. In a prefened embodimiBnt, ttw anchoring devices 1805 and lesillent 
membere 1810 are mainteined in a compressed elastic (iosltion by ttie retease 
devices 1815. As illustrated in FIG. I8b, in a preferred embodiment, when tiie 
release devices 1815 are removed, ttie anchoring devices 1805 and resinent 
members 1810 are pemriltted to expand outwardly in tiie radial dlrejction. 

The tubular iromber 1800 preferably includes one or nwre openings 1820 
for oonteining the release devices 1815 and for pemnitting ttte anchoring devices 
1805 to pass ttirough. The tubular member 1800 may be fabricated from any 
number of conventional coihmerdally availabte materials. In a prefened 
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embodiment, the tubular member 1800 is fabricated from 4140 steel in order to 
optimally provide high strength. 

The anchoring devices 1805 are housed withirt the tubular member 1800. 
The anchoring devices 1805 are preferably adapted to at least partially extend 
through the corr^porxllng openings 1820 in the tubular member 1800. The 
anchoring devices 1805 are preferably adapted to couple to, and at least partially 
penetrate, the surface of the wellbore 1500. The anchoring de\nces 1805 may be 
fabricated from any number of durable hard materials such as. fbr example, 
tungsten carbide, machine tool steel, or hard faced steel. In a preferred 
embodiment, the anchoring devices 1805 are fabricated from machine tool steel in 
order to optirnally provide high strength, hardnesis, and fracture toughness. 

The resilient ntembers 1810 are coupled to the inside surface of the tubular 
merhber 1800. The resilient members 1810 are preferably adapted to apply a radial 
force upon the corresponding anchoring devices 1805. In a preferred embodiment, 
when the release devices 1815 release the anchoring devices 1805, the rTBSiltent 
members 1810 are preferably adapted to force the anchoring devices at least 
pwtiaRy throu^ the corrBsponding openings 1820 into contect with, to at teast 
partialy penetrate, the weRbore casing 1500. 

The retease devices 1815 are positioned within and coupted to the openings 
1820 in the tubular member 1800. The retease devices 1815 are preferably adapted 
to how the oonresponding anchoring devices 1805 within the tubuter member 1800 
unia reteased by a control signal provided from a surface, or other, location. The 
release devices 1815 may be any number of oonventimai commerdally available 
retease <tevioes. In a prafened ernbodiment. the release devices 1 81 5 are prmsure 
activated in order to optimally provide ease of operation. 

As illusliated in FIG. ISa. the apparatus 1515 is preferably positioned within 
the weUbpre casing 1500 with the expandabte tubular member 1525 positioned In 
opposing retetlon to the opening 1510. 

As illustrated In FIG. 15b, in a preferred enibodiment. the resiltent anchor 
1540 is then anchored to the wellbore casing 1500. In this manner, the lower 
section 1550 of the expandable tubular member 1525 is anchored to the wellbore 
casing 1500. In a preferred embodiment the resiUent anchor 1540 is anchored by a 
control and/or etectrical power signal transmitted from a surfece location. 

In an alternative embodiment, a compressible cement and/or epoxy Is then 
injected into the annular space between the unexpended portion of the tubular 

75 



member 1525 and the wellbore casing 1500. The compressible cement and/or 
epoxy Is then pemnrtted to at least partially cure prior to the initiation of the radial 
expansion process. In this manner, an annular structural support and fluidic seal is 
provided around the tubular member 1 525. 

As illustrated In FIG. 15c in a preferred embodiment, the expansion cone 
1530 is then axially displaced by applying an axial force to the support member 
1520. In a preferred embodiinent, the axial displacement of the expansion cone 
1530 radially expands the expandable tubular member 1525 into inUmaie oortect 
with the walls of the wellbore casing 1500. 

As illustrated in FIQ. 15d. in a preferred embodiment, after the expandable 
tubular member 1525 has been completely radially expanded by the axial 
displacement of the expansion cone 1530. the opening 1510 In the wellbore casing 
1500 is sealed off by the radiaUy expanded tubular member 1525. In this manner, 
repairs to the wellbdre casing 1500 are optimally provided. More generally, the 
apparatus 1515 is used to repair or fonn wellbore casings, pipelines, and structural 
supports. 

Referring to FIGS. 19a. 19b and I9c. an alternative embodiment of an 
expandable tubular member 1900 for use in the apparatus 1515 will now be 
described. In a preferred embodiment, the expandable tubular member 1900 
Includes a tubular body 1905. one or more reslfient panels 1910. one or more 
corresponding engagement members 1015. and a release mcimber 1920. in a 
prefbrred erttbodiment; ttie resilient panels 1010 are adapted to expand In the radial 
direction after being released by the release member 1920. In this manner, the 
«(pandable tubular mernber 1900 is anchored to a preexisting stnictura such as. for 
example, a weHbore casing, an open hole weHbore section, a pipeline, ora structural 
support 

The tubular member 1905 is coupled to the resilient panels 1910, The 
tubular member 1905 may be any number of conventional commerctaiiy available 
expandable tubular members. In a preferred embodiment, the tubular mernber 1905 
is an expandable casing in order to optimaily provide high strength. 

The resilient panels 1910 are coupled to the tubular member 1905. The 
resilient panels 1910 are further releasably coupled to the release member 1920. 
The resilient panels 1910 are preferably adapted to house the expansion cone 
1530. The resilient panels 1910 are preferably adapted to extend to the position 
1925 upon being released tiy the release member 1920. In a preferred 
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embodiment, the resilient panels 1910 ere OMJpled to the tutHjIar memt)er 1805 by 
welding in order to optimally provide high strength. The resilient panels 1910 may 
be fabricated from any number of conventional oommerdally available resilient 
materials. In a preferred embodiment, the resilient panels 1910 are fabricated from 
spring steel in order to optimally store elastic radially directed energy. 

The engagement members 1915 are coupled to corresponding resilient 
panels. The engagement membere 1915 are preferably adapted to engage, and at 
teast partially penetrate, the wellbore casing 1 500, or other preexisting stmcture. 

The release ntember 1920 is releasably coupled to the resilient panels 1910. 
The release member 1920 is preferat)ly adapted to controliabiy release the resilient 
panels 1910 from their initial strained positions in order to permit the resilient panels 
1910 to expand to their expanded positions 1925. In a prefenred embodiment, the 
release member 1920 is releasably coupled to the coupling 1535. In this manner, 
electrical and/or control and/or hydraulic signals are communicated to and/or from 
the release member 1920. Tlie release member 1920 may be any number of 
conventional commerdaliy availabte release devices. 

Referring to FIGS. 20a to 20d, an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
wn now be described. Referrihg to 1^. 20a. a wellbore casing 2000 is positioned 
witttin a sufitenanean fonnatioh 2005; The wellix>re casing 2000 may be positioned 
in any ortentation from the vertical direction to the horizontal diiection. The wellbore 
casing 2000 further includes one or more openings 2010 that may have been the 
result of unintentionat damage to the wellbore casing 2000, or . due to a prior 
perforation or fiacturiiig operation perfontied upon the surrounding subterranean 
fomwtion 2005. As will be recognized by persons having ordinary skUl in the art the 
openings 2010 can adversely affect the subsequent operation and use of ttie 
wellbore casing 2000 unless ttiey are sealed off. 

in a preferred embodiment, an apparatus 2015 Is utilized to seal off the 
operiings 2010 in ttte wenbofe casing 2000. More generally, the apparatus 2015 is 
preferably utilized to form or repair wellbore casings, pipelines, or stnictural 
supports. 

The apparatus 2015 preferably includes a support rriember 2020, an 
expandable tubular member 2025, an expansion cone 2030, a coupling 2035, a 
resilient anchor 2040, and one. or more seals 2045. 
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The support member 2020 is preferably adapted to be coupled to a surboe 
location. The support member 2020 is further coupled to the expanston cone 2030. 
The support member 2020 Is preferably iadapted to corwey pr^rized fluMic 
materials arid/or electrical current arwl/or communication signals from a surface 
5 locaUon to the anchor 2040. The support member 2020 may. for example, be 
conventional commercially available slick wire, braided vvlre. coiied tubing, or (Irfiling 
stock material. 

The expandable tubular member 2025 Is removably coupled to the 
expansion cone 2030. In a preferred embodiment, the expandable tubular member 

10 2025 includes one or more engagement devices that are adapted to couple vidth and 
penetrate the wellbore casing 2000. In this manner, the expandable tubular 
member 2025 is optimally coupled to ttie wellbore casing 2000. In a preferred 
embodiment; the engagement devk;es include teeth for biting into tfie surfece of the 
weHbOTBr casing 2000. In a prefenred embodiment, the expandable tubular rnember 

5 2025 further inchides one or nwre sealing members 2045 on the outside surface of 
the expandable tubujar member 2025 in order to optimally seal the interface 

between the expandable tubular member 2025 and the VKeilboie casing 2000. 

In a preferred embodiment, the expandable tubular member 2025 includes a 
tower section 2050, an intennediiate section 2065, and an upper section 2060. Iri a 

0 preferred embodiment, the wall thicknesses of the tower and intermediate sections. 
2050 and 2055. are toss than the waU thtekness of the upper section 2060 in order 
to. optimaiiy facilitate the radial expansion of the expandabto tubutor member 2025. 
in a prefenred embodiment, the sealing mernbers 2045 ar« provkied on the outakJe 
surfece of the upper section 2060 of the expandabto tubular member 2025. In a 

5 prefened embodiment, the resiltont anchor 2040 is coupled to the tower section 
2050 of the expandabto tubular member 2025 in order to optimaiiy anchor tiie 
expandable tubular member 2025 to the wellbore casing 2000. 

In a preferred embodlnwnt. ttie expiandaUe tubular member 2025 is fijrther 
provided substantially as disctosed in one or more of flie foiiowlng: (1) U.S. utility 

) patent appltoation serial no. 09/454.139, attomey docket no. 25791.3.02, filed on 
12^1999. vi^fch claimed ttie benefit of ttie filing date of U.S. provistonal patent 
applteation no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attomey docket no. 25791.7.02. filed 
on 2/23/2000, Which dainried ttie benefit of ttie filing date of U.S. provisional 

1 applteation no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent appltoation 
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serial no. 09/502.350, attorney docket no. 25791,8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999, whtoh claimed the benefit of 
the filing date of U.S. proyiskwiai appltoatkm no. 60/108,558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent appiicatton no. 60/183,546. 
filed on 2/18«000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. whfch claimed the benefit of the filing date of 
U.S. provisional applicatton no. 60/124,042, filed on 3/11/1999; (7) U.S. utillty patent 
appflcafion no. 09/512.895, attorney docket no. 25791. 1Z02, filed on 2/24/2000, 
which claimed ttie benefit of ttie filing dates of U.S. provisional appUcation no. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
appGcation no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.& utility applteation no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/2472000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907. attorney docket no. 26791.16. filed on 2/26/1999; (9) U.S. utifity patent 
appltoatton no. 09/588.946, attorney docket ho. 25791.17.02. filed on June 7. 2000. 
which dabned the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998, attorney docket no. 25791.17, fled on (5/7/1999; (10) U.S. 
utHHy patent application nd. 09/559,122. attorney docket no, 25791.23.02. filed on 
4/26/2000, whteh claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106. attorney docket ho. 25701.23. filed on 4/26/1999; (11) U.S. 
proviskMial applk»tion no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1099; (12) U.S. provistonal appltoatton no. 60/143.039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U S, provistonal patarit appltoatton serial no. 
60/162.671. attorney dock^ no. 25791.27. fited on 11/1/^999; (14) U.S. provistonal 
application no. 60/15|9.039, attorney docket no. 25791.36, fitod on 10/12.1999; (15) 
U.S. provistonal patent appHcation no. 60/159,033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent applicaflon no. 60/165.228. 
attorney docket no. 25791.39, fitod on 11/12/1999. ttie disctosures of whtoh are 
incorporated herein by reference. 

The expanston cone 2030 is preferably coupled to the support member 2020 
and the coupling 2035. The expanston pone 2030 is preferably adapted to rpdially 
expand the expandabte tubular member 2025 vifhen ttie expansion cone 2030 is 
axially displaced retotive to the expandable tubular member 2025. 
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In a prefenred embodiment, the expansion cone 2030 Is provided 
substantially as disclosed in one or more of the foUowing: (1) U.S. utility patent 
application serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
5 application no. 60/1 11.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent appiicatton serial no. 09/510.913. attorney docket no. 25791.7.02, filed 
on 2/23/2000. virtiich claimed the benefit of the fiHng date of U.S. provisional 
appiteatkm no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent applicatton 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. vvhich 
10 dabned the benefit of the filing date of U.S. provistonai applicatton no. 60/1 19.61 1 . 
attorney docket no. 25791.8; (4) U.S. ufility patent appitoatton serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. whfeh claimed the benefit of 
the filing date of U.S. proviskMial application no. 60/108.558. attorney docket no. 
25701.0. filed on 11/16.1998; (5) U.S. provistonal patent applicatkm no. 60/183.546. 
15 filed oiv 2/18/2000; (6) U.S. utilily patent applk^tton rio. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/1 0«000, which claimed the benefit of the filing date of 
U.S. provisional appHcatkm no. 60/124.042. filed on 3/1 1/1999; (7) U;S. utility patent 
appfcalton no. 08/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000, 
whteh claimed the benefit of the filing dal»$ of U.S. provistonai application no. 
20 60/121.841. attorney docket no. 25791.12. filed on 2«?6/1999 and US. provisional 
appBcatton no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appllcatkm no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the b^fit of ttie filing date of U.S. provismnaj serial ho. 
60/121.907. attorney docket no. 25701.16. filed on 2/26/1999; (9) U.S. utility patent 
25 application no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7, 2000. 
Whfeh claimed the benefit of the filing date of U.S. proviskNwl patent applicatton 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit of ttie filing date of U.S. provistonai application 
30 no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional applicatton no. 60/146.203. attorney docket no. 25791.25. filed on. 
7/29/1999; (12). U.S. provisional applicatton no. 60/143.039. attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/182.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applteatton no. 60/159.039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 
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U.S. provisional patent application no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 
attorney docket no. 25791.39, filed on 11/12/1999, the di8ck>sures of whtah are 
incorporated her^n by reference. 

The coupling 2035 Is preferet)ly coupled to the support merriber 2020, the 
expanston cone 2030. and the anchor 2040. The coupling 2035 is preferably 
adapted to convey pressurized fluldte materials and/or electrical current and/or 
communlcatkm signals from a surface tocatkm to the anchor 2035. The coupling 
2035 may. for example, be conventional commercially available slick virire. brakted 
wire, coiled tubing, or drilling stock material. In a preferred embodiment, the 
coupling 2035 is decoupled from the anchor 2040 upon Initiating the axial 
displacement of the expanston cone 2030. 

The anchor 2Gi40 is prefiBrably coupled to the lower section 2050 of the 
expandabto tubular member 2025 arul the coupling 2035. The anchor 2040 is 
further preferably adapted to be controHably coupled to the wellbore casing 2000. 

Reliening to FIGS. 21a and 21b, In a preferred embodiment, the anchor 2040 
includes a housing 2100, one or more spikes 2105. and one or more corresponding 
actuators 2110. in a preferred embodiment, the spikes 2105 are outwardly 
extended by the oorrespondiiigactuatore 2110. in an altemative embodiment, the 
spikes 2105 are outwardly actuated by displacing the apparahjs 2015 upwardly. In 
another alternative embodlmeiit. the spikes 2105 are outwardly extended by placing 
a quantity of fhjkJk: material onto the spikes 2105. 

The housing 2100 is coupted to the tower sectton 2050 of the expandable 
tubular member 2025. the spikes 2105, and the aduatore 2110. The housing 2100 
Is further preferably coupled to ttte obupiing 2035. In a preferred embodiment, the 
housing 2100 is adapted to convey electrical, communication, and/or hydraulic 
signals from the coupling 2035 to the actuators 2110. 

The spikes 2105 are preferably movably coupled to the housing 2100 and 
the corresponding achiators 21 10. The spikes 2105 are preferably adapted to pivot 
relative to the housing 2100. The spikes 2105 are further preferably adapted to 
extend outwardly In a radial direpHon to engage, and at least partially penetrate, the 
weObore casing 2000. or other preexisting structure such as. for exampte, the 
weiibore. Each of the spjkes 2105 further preferably indude a concave upwardly 
facing surface 2115. In a preferred embodiment, the placement of a quantity of 
flukJk: material such as. for example, a barite plug or a flex plug, onto the surfaces 
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2115 causes (he spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the wellbore casing 2000. or other preexisting structure such as. for 
example, the wenbore. AHematlvely. the upward displacement of the apparatus, 
2015 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the wellbore casing 2000, or other preexisting structure such as. for 
example, the wellbore. 

The actuators 2110 are preferably coupled to the housing 2100 and the 
conespoTKiing spikes 2105. The actuators 2110 are preferably adapted to apply a • 
force to the corresponding spikes 2105 sufficient to pivot the corresponding spikes 
2105 outwardly and away from the housing 2100. The actuators 21 10 may be any 
number of oonventtonal commercially available actuators such as. for example, a 
spring, an electric or hydraulte motor, a hydraulic piston/cylinder. In a preferred 
wnbodlment, the.actuators 2100 are hydraulk: pistons In order to optimally provfcje 
ease of operation. In an aHemative embodiment, the actuators 2110 are omitted 
and the spikes are pivotaily coupled to the housing 2100. 

Referring to FIGS. 22a. 22b. and 22c In an alternative embodiment, the 
anchor 2040 includes the housing 2100, one or more petal baskets 2205. and one 
or inore corresponding actualora 2110. In a prefened embodiment, the petal 
baskets 2205 are outwardly extended by the corresponding actuators 2110. In an 
alternative ernbodiment, the petal baskets 2205 are outwardly actuated by 
displacing the apparatus 2015 upwardly. In another attemative embodiment, the 
petal baskets 2205 are outwardly extended by placing a quantity of fluMte material 
onto the petel baskets i^5. 

The housing 2100 is coupled to ttie tower section 2050 of ttie expandable 
tubular member 2025, \he petal baskets 2205. and ttie actuators 2110. 

The petel baskets 2205 are preferably movably coupted to ttte housing 2100 
and the corresponding actuators 2110. The petel baskets 2205 are preferably 
adapted to pivot relative to the housing 2100. The petal baskete 2205 are furttier 
preferably adapted to extend outwardly in a radial direction to engage, and at least 
partially penetrate, the wellbore casing 2000. or ottier preexisting structure. As 
illustrated in FIG. 22c each of ttie petal baskets 2205 furttier preferably include a 
concave upwardly facing surface 2215. In a preferred embodiment, ttie placement 
of a quantity of fluklic material such as, for example, a barite plug or a flex plug, onto 
ttie surfaces 2215 causes ttie petal baskete 2205 to pivot outwardly away from ttie 
housing 2100 to engage ttie weUbore casing 2000. or ottier preexisting structure. 
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Alternatively, the weight of.the fluidic materials placed onto the petal iMStets 2205 Is 
sufficient to anchor the expandat)le tubular niember 2025. Aitematively. the upward 
displacement of the apparatus 2015 causes the petal t>askets 2205 to pivot 
outwardly away from the housing 2100 to engage the weUbdre casing 2000, or other 
preexisting structure. 

The actuators 2110 are preferably coupled to the housing 2100 and the 
corresponding petal baskets 2205. The actuators 2110 are preferably adapted to 
apply a force to the conesponding petal baskets 2205 sufficient to pivot the 
oonesponding petal baskets 2205 outwardly and away from the housing 2100. In 
an alternative embodmient. the actuators 2110 are omitted and the petel baskets 
are pivotelly couptod to the housing 2100. 

In an alternative embodiment, the anchor 2040 includes one or more spikes 
2105 and one or more petel baskets 2205. 

As iHustrated In RG. 20a. the apparatus 2015 is preferably positioned within 
the weHbore casing 2000 wHth the expandable tubular men^r 2025 positioned in 
opposing relalton to the opening 2010. 

As illustrated in FIG. 20b, in a preferred embodiment, the anchor 2040 is 
then anchored to the weilbore casing 2000. In this mdnner, the kiwer sectton 2050 
of the expandaUe tubular member i2025 is anchored to jhe welibore casing 2000 or 
the weilbore cisislng. In a preferred embodbnent, the anchor 2040. is anchored by a 
control and/or etoctricai power signal trensmWad from a surface kxatton to the 
actuators 21 10 of the anchor 2040. in an alternative embocfirnent. the anchor 2040 
is anchored to the welibore casing 2000 by upwardly displacing the apparatus 2015. 
in an alternative embodiment the anchor 2040 Is anchored to the weilbore casing 
2000 i>y piadng a quantity of a fiuMk: material such, for exampto. a barito plug or a 
flex plug, onto the spikes 2105 or petal baskete 2205 of the anchor 2040. In an 
altemative embodiment, the anchor 2040 Is omitted, and the apparatus 2015 is 
anchored by piadng a quantity of a fluidic material such; for exampte. a barite plug 
or. a flex plug, onto at least the tower and/or the intemiediate secttons, 2050 and 
2055, of the expandable tubular member 2025. 

In an altemative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portton of the tubular 
member 2025 and the welibore casing 2000. The compressible cement and/or 
epoxy is then penmitted to at least partially cure prior to the initiatton of the radial 
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expansion process, in this manner, an annular structural support and fluidib seal Is 
providecl around the tubular memt)er 2025. 

As Illustrated In FIG. 20c in a prefened emt>odiment. the expansion cone 
2030 Is then axiaily displaced by applying an axial force to the support member 
2020. In a prefened embodiment, the axial displacement of the expansion cone 
2030 radially expands the expandable tubular member 2025 Into intimate contact 
with the walls of the wellbore casing 2000. 

As Wustrated In FIG. 20d. In a preferred embodiment, after the expandable 
tubular member 2025 has beien completely radially expanded by the axial 
displacement of the expansion cone 2030. the opening 20l0 in the wellbore casing 
2000 is seated off by the radially expanded tubular member 1435. In this manner, 
repairs to the wellbore casing 2000 are optimally provided. More generally, ftie 
apparatus 2015 is used to repair or form wttNbore casings, pipelines, and structural 
supports. 

15 Re'ening to FIGS. 23a to 23e, an altemative embodiment of an apparatus 

and method for coupling an expandable tubular member to a preexisting stmcture 
wfll now be described. Refenlng to Fig. 23a. a wtol'lbore casing 2300 and an open 
hole weNbore section 2305 are positioned wItNn a subterranean fbm>atlon 2310. 
The weHbore casing 2300 and the ppen hole wellbore section 2305 may be 

20 positioned in any orientalidri from the vertical dlrsctlon to the horizon 

in a prefenred embodiment, an apparatus 2320 Is utHisad to fbrni a new 
section of wellbore casing within the open hole wellbore section 2305. 1^ 
generally, the apparatus 2320 is preferably utilized to fbmi or repair wellbore 
casings, pipelines, or staictural supports. 
25 The apparatus 2320 preferably includes a support member 2325. an 

expandable tubular member 2330. an expaiision cone 2335, one or more upper 
sealhg membere 2340, and one or more sealing members 2345. 

The support member 2325 is preferably adapted to be coupled to a surface 
location. The support member 2325 is further coupled to the expansion cone 2335. 
30 The support member 2325 may. for example, be conventional commercially 
available slidt wire, braided wre. colled tubing, or drilling stock material. 

The expandable tubular member 2330 is removably coupled to the 
expansion cone 2335. In a prefened embodiment, the expandable tubular member 
2025 further includes one or more upper and lower sealing members. 2340 and 
35 2345. on the outside surface of the expandable tubular member 2330 In order to 
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optimally seal \he Interface between the expandable tubular member 2330 and the 
weDbore casing 2300 and the open hole wellbore section 2305. 

In a prefened embodiment, the expandable tubular member 2025 further 
includes a lower section 2350, an intenr^diate section 2355. and an upper section 
2360. In a prefened embodiment, the wall thicknesses of the lower and 
Intermediate sections. 2350 and 2355, are less than the wall thickness of the upper 
secthjn 2360 lr» order tp optimally facilitate the radial expansion of the expandable 
tubular member 2330. In a prefened embodiment, the lov^r section 2350 of the 
expanidable tubular member 2330 Includes one or more stots 2365 adapted to 
pennK a fluidic sealing material to penetrate the lower sectton 2350. 

In a prefenred embodiment, the expandable tubular member 2330 Is further 
provkted substantially as disctosed in one or more of the fbl towing: (1) U.S. utility 
patent appllcatton serial no. 09/454.139, attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provistonal patent 
applteatton no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utIIHy patent appflcatton serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the fiHng date of U.S. provisional 
applteatton no. 60/121.702. filed on 2/^1999; (3) U.S. utRity patent appUcation 
serial no. 09/502,350, attorney docket no. 25791 .8.02, filed on 2/10/2000, whfch 
claimed the benefit of the filing date of U.S. provistonal appHcatton no. 60/1 i9.(Bi11. 
attorney docket no. 25791.8; (4) U.S. utmty patent appiicatton serial no. 09/440,338. 
attorney docket no. 25791.9.02. filed on 11/1«/199a, which daimad the benefit of 
thb filing date of U.8. provistonal application no. 60/108.558, attorney docket no. 
25791.9. fitod on 11/16.1998: (6) U.S. provisional patent applteatton no. 60/183.646. 
filed on 2/18/2000; (6) U.S. utility patent applcatibn ho. 09/523,460. attorney docket 
no. 25791.11.02, fitod on 3/10/2000. whteh cteimed the benefit of ttw filing date of 
U.S. provistonal application no. 60/124.042, fitod on 3/11/1999; (7) U.S. utility patent 
applltation no. 09/512,8^95. attorney docket no. 25791 .1Z02. filed on 2/24/2000. 
whteh daimed the benefit of the filing dates of U.S. prevbtonal applteation no. 
60/121.841. attorney docket no. 25791.12, fitod on 2/26/1999 and U,S. provistonal 
applteation no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/i51 1.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. whfch cteinrod ttie benefit of the filing date of U.S. provisfonal serial no. 
60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02, fitod on June 7, 2000, 
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which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provistonal application 
5 no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203, attorney docket no 25791.25. filed on 
7/29/1999; (12) U.S. provisional applicatkin rio. 60/143.039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provlstonal patent application serial no. 
60/162.671. attorney docket no. 25791.27, filed on 1 1/1/1999; (14) U.S. provisional 

10 appDcatton no. 60/159,039, attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent applicatkxi no. 60/159,033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. prpvlskMiai patent applicatkm no. 60/165,228, 
attorney docket no. 25791.39, flied on 11/1^1999, the discksures of which are 
incorporated herein l)y reference. 

15 The expansion cone 2335 Is prelierably coupled to the support member 

2325. The expanston cone 2335 Is further preferably removably coupled to the 
expandable tubular member 2330. The expanskm cone 2335 is preferably adapted 
to radially expand the expandable tubular member 2330when the expanston cone 
2335 Is axlally displaced relative to the expandable tubular rnember 2330. 

20 In a preferred embodiment, the expanston cone 2335 is pit>vided 

substonUaiiy as disdoeed in one or more of the fdtowing: (1) U.S. utility patent 
applicatkMi serial no. 09/454,139, attomey docket no. 25791.3.02, fited on 
12^/1999, whteh claimed the benefit of the filing date of U.S. proviskmal patent 
appUcatk)n no. 60/11 1,293, attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

55 utility patent applicatton serial ho. 09/510,913, attomey docket no. 25791.7.(6, fited 
on 2/23/2000, wrhlch claimed the benefit of the filing date of U.S. provisional 
applteation no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appitoation 
serial no. 09/502.350. attomey docket no. 25791.8.02. filed on 2/10/2000. whteh 
claimed the benefit of the filing date of U.S. provlstonal application no. 60/119.611, 

0 attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attomey docket no. 25791.9.02. filed on 11/15/1999. which clairned the benefit of 
ttw filing date of U.S. provlstonal applk»«on no. 60/108.558. attomey docket no. 
25791 .9. fited on 11/16. 1998; (5) U.S. provisional patent application no. 60/1 83,546. 
fited on 2/18«000; (6) U.S. utility patent application no. 09/523,460. attomey docket 

5 no. 25791:11.02. fited on 3/1(W2000. whteh claimed «ie benefit of the filing date of 
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U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no! 
60/121.841, attorney docket rvo. 25791.12, fi^ed on 2/26/1999 and U.S. proviskmal 
appUcation no. 60/154.047. attorney, docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16^02, filed on 
2/24/2000, vvhich claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000. 
which claimed the benefit of the filing date of U.S. provisk>nal patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S 
utility patent appltoaiton no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, whteh derimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. proviskxial application no. 60/143,039. attorney docket no. 
25791.26. filed oh 7/9/1999; (13) U.S. proviskmal patent application serial no. 
6(V162.iB71, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
applteatton no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provlstonal intent applteatkm no. 60/159.033. attorney docket no. 25791.37. 
filed on 16/12/1999; and (16) U.S. provistonal patent applicatton no. 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of which are 
Incorporated herein by reference. 

the upper sealing member 2940 Is coupled to the outside surface of the 
upper section 2360 qf the expandable tubular member 2330. The upper soling 
member 2340 is preferably adapted to flukikdy seal the inteifeoe between the 
radially expanded upper sectton 2360 of the expandable tubular member 2330 and 
the welibore casing 2300. The upper sealing member 2340 may be any number of 
conventtonal commercially available sealing members. In a preferred embodiment^ 
the upper sealing member 2340 is a viton nibber in order to optimally proM'de load 
carrying and pressure sealing capacity.. 

The lower sealing member 2345 is preferably coupled to the outskle surface 
of the upper section 2360 of the expandable tubular member 2330. The lower 
sealir^ member 2340 is preferably adapted to fluidldy seal the Interface between 
the radially expanded upper section 2360 of the expandable tubular member 2330 
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and the open hole.welibore section 2305. The lower sealing member 2345 may be 
any number of conventional commercially available sealing members. In a preferred 
embodiment, the lower sealing member 2345 is vHon rubber in order to optimally 
provide load carrying and sealing capacity. 
5 As illustrated In FIG, 23a, the apparatus 2320 is preferably positioned within 

the wellbore casing 2300 and the open hole wellbore section 2305 with the 
expandable tubular menfiber 2330 positioned In overlapping relation to the wellbore 
caslng2300. 

As niustrated in FIG. 23b, in a prefened embodiment, a quantity of a 
10 hardenable fluidic sealing material 2365 is then Injected into the open hole wellbore 
section 2305 proximate to the lower section 2350 of the expandable tubular member 
2330. The seating material 2365 may be any number of conventional commercially 
available sealing materials such as, for example, cement and/or epoxy resin. In a 
praferred embodiment, the hardenable fluidic sealing material 2365 at least partially 
15 enters the slots provided In the lower section 2350 of the expandable tubular 
member2330. 

As illustrated in FIG. 23c the hardenable fluidic sealing material 2365 Is 
prefMly then peniiltlad to at least partially cure. In this manner^ the lower section 
2350 of the expandable tubular member 2330 Is anchored to the open hole wellbore 
20 section 2305. 

In an aNemaUve embodiment, a compressible cement and/or epoxy is then 
injected Into the annular space between the unexparided portion of the tubular 
member 2330 and the wellbore casing 2300. The comproBsible cement and/or 
epoxy is then pennittodio at least partially cure prior to the initiation of the radial 
t5 expansion process. In thls rnanner, an annular structural support and fluWIc seal Is 
provided around the tubular mismber 2330. 

As illustrated in FIG. 23d, in a preferred embodiment, the expansion cone 
2335 is then axially displaced by applying an axial force to the suppoit member 
2325. In a preferred embodiment, the axial displacement of the expansion cone 
0 2335 radially expands the expandable tubular member 2330 Into intimate contact 
with the walls of the wellbore casing 2300. 

As illustrated in FIG. 23e, in a preferred embodiment, after the expandable 
tubular member 2330 has been completely radially expanded by the axial 
displaoement of the expansion cone 2335, a new section of wellbore casing is 
5 fonned that preferably inctudes tiie radially expanded tubular member 2330 and an 
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outer annular layer of a fluidic sealing material. More generally, the apparatus 2320 
is used to repair or form wellbore casings, pipelines, and structural supports. 

Referring to FIGS. 24a to 24c, an altemative emtxxiiment of an apparatus 
and metliod for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Fig. 24a, a wellbore casing 2400 and an open 
hole wellbore section 2405 are positioned within a subten^nean formation 2410. 
The wellbore casing 2400 and the open hole wellbwe section 2405 may be 
positioned in any orientation from the vertical direction to approximately the 
horizontal directim. 

In a prefened embodiment, an apparatus 2420 is utilized to forni a new 
section of wellbore casing within the open hole wellbore section 2405. More 
generally, the apparatus 2420 is preferably utilized to form or repair wellbore 
casings, pipelines, or staictural supports. 

The apparatus 2420 preferably includes a support member 2425, an 
expandable tubular member 2430. an expansion cone 2435, a coupling 2440. a 
padter 2445. a mass 2450. one or more upper sealing members 2455, and one or 
more se^ng members 2400. 

The support member 2425 is preferably adapted to be ooupted to a surface 
lotttion; The support member 2425 is further ooupted to the expansion cone 2435. 
The support member 2425 is prefereUy adapted to convey etectrical. 
communication, and/dr hydraulic signals to and/or from the packer 2445. The 
si«)port member 2425 may. for exampto, be oonventional oommerctelly avaitebte 
sffck wire, braided wire, coited tubing, or drinng stock matertel. 

The expandable tubular member 2430 is removably coupled to the 
expanston cone i2435 and the packer 2445. The expandabte tiibular member 2430 
is further preferably coupled to the mass 2450. In a preferred embodiment, the 
expandabte tubular member 2430 further Includes one or more upper and lower 
sealing memt)era. 2455 and 2460, on the outside surface of the expandabte tubuter 
member 2430 in order to optimally seal the interface between the expandable 
tubular member 2430 and the wellbore casing 2400 and the open hote wellbore 
sectk)n2405. 

In a prefenBd embodiment, the expandable tubular niember 2430 further 
includes a tower section 2465, an intennediate section 2470, and an upper section 
2430. In a prefened embodiment, the wall thicknesses of the tower arid 
intennediate sections. 2465 and 2470. iare tess than the wall thtekness of the upper 
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section 2475 in order to optimally facilitate the ladldl expansion of the expandable 
tubular member 2430. In a prefened embodiment, the lovver section 2465 of the 
expandable tubular member 2430 is coupled to the mass 2450. 

In a preferred embodiment, the expandable tubular member 2430 is further 
provided substantially as disclosed in. one or more of the following: 

The expansion cone 2435 is preferably coupled to the support member 2425 
and the coupling 2440. The expansion cone 2435 is further preferably removably 
coupled to the expandable tubular member 2430. The expansion cone 2435 is 
preferably adapted to radially expand the expandable tubular member 2430 when 
the expansion cone 2435 is axlaily displaced relative to the expahdable tubular 
rAember2430.. 

In a preferred embodiment, the expansion cone 2435 Is provided 
substantiaily as disclosed In one or more of the following: (l) us. utility patent 
application serial no. 09/454.139, attonwy dodtet no. 25791.3.02. filed on 
15 12/3/1999. which claimed the benefit of the filing date of U.S. prx>vi8ional patent 
application no. 60/111.293. attomey dodtet no. 25791.3. filed on 12/7/1998; (2) U.S. 
utaity patent appicatioh serial no. 09/510.913. attorney dodtet no. 25791.7.02. filed 
on 2Q3Q000. whidt daimed the benefit of the filing date of U.S. provisional 
apprnation no. 60/121.702. filed on 2^5/1999; (3) U.S. utiiity patent application 
serial no. 09^02.350. attomey dOdcet no. 25791.8.02, filed on 2/1 0^000. whidi 
claimed the benefit of the filing date of U.S. pravisibnai application no. 60/119.611. 
atjoniey dodcet no. 25791.8; (4) U.S. utility patent application' serial no. 00/44o!338. 
attomey dodcet no. 25791.9.02, filed on 11/16/1999, wNd) daimed the benefit of 
the filing date of U.S. provieibnal application no. 60/108.558, attomey dodcet no. 
25 25791.9. filed on 11/16.1998; (5)U.S. provisional patent application no. 60/183.546. 
filed on 2/ia/2060: (6) U.S. utility patent appiic^n no. 09/523.460. attomey di^et 
no. 25791.11.02. filed on 3/10«)00. which daimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S: utility patent 
application no. 09/512.895. attomey dodcet no. 25791.12.02. filed on 2«4«000. 
» whidi daimed the beriefit of the filing dates of U.S. provisional application no." 
60/121.841. attomey dodcet no. 25791.12. filed on 2/26/1909 and U.S. provisional 
application no. 60/154.047. attomey dodcet no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attomey dodcet no. 25791.16.02, filed on 
2/24«000. Which daimed the benefit of the filing date of U.S. provisionai serial no. 
15 60/121.907. attorney dodcet no. 25791.16. filed on 2«6/1999; (9) U.S. utility patent 
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application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000. 

which daimed the benefit of the filing date of U.S. provisional patent application 

serial no. 6W137,998, attorney docket no. ^5791.17, filed on 6/7/1999; (10) U.S. 

utility patent application no. 09/559.122, attorney docket no. 25791.23.02, filed on 
5 4^/20(M). which dainied the benefit of the filing date of U.S. provisional application 

no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

prowlstonal application no. 60/146.203, attorney docket no. 25791.25. filed on 

7/29/1999; (12) U.S. provisional appUcatton no. 60/143.039, attorney docket no. 

25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
10 60/162,671. attorney docket no. 25791.27, filed on 1 1/1/1999; (14) U.S. provisional 

appiicatton no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 

U.S. praviskmal patent appiicatton no, 60/159,033. attorney docket no. 25791.37. 

filed on 10/12/19W; and (16) U.S. provistonal patent appiicatton no. 60/165.228. 

attorney docket no. 25791.39. filed on 11/1^1999, the disclosures of which are 
1 S incorporated herein by refsrenoe. 

The coupling 2440 Is prefiarably coupled to the support member 2425 and 

the expanston cone 2435. TTie coupling 2440 Is preferably adapted to convey 

etodrical. oonvnunicatton, ahd/or tiydrauite signals to and/or from the packer 2445. 

The coupling 2440 may be any number of conventional support mernbers such as. 
20 for example, oommercially available sRck wire, bratoed wire, coiled tubing, or drHiing 

stockmaterial. 

The packer 2445 is coupled t6 the coupling 2440. The packer 2445 Is further 
removably ooiqsled to the tower sedton 2465 of the expandabte weHbpre casing 
2430. The packer 2445 is preferably adapted to prevtoe sufficient fricttonal Ibroe to 

25 support the tower sectton 2465 of the expandable wellbore casing 2430 and the 
mass 2450. The packer 2445 may be any number of conventtonal oommerdaily 
available packers. In a prefenwl embodiment the packer 2445 is an RTTS packer 
availabto from Halliburton Energy Services in order to optimally provkle multiple sets 
and releases. In an alternative embodiment, hydraulto slips may be substituted for. 

30 or used to supptement. the packer 2445. 

The mass 2450 Is preferably coupled to the lower section 2465 of the 
e}q>andabto tubular member 2430. The mass 2450 is preferably selected to provWe 
a tensito load on the lower sectton 2465 of the expandabte tubular member 2430 
that lai^ges from about 50 to 100 % of the yield point of the upper sectton 2475 of 

35 the expandabto tubular member 2430. In this manner, when the packer 2445 is 
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released, the axial force provided by the n»as8'2450 optimally radially expands and 
extrudes the expandable tubular member 2430 off of the expansion cone 2435. 

The upper sealing member 2455 is preferably coupled to the outside surface 
of the upper section 2475 of the expandable tubular member 2430. The upper 
5 sealing merhber 2455 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the wellbore casing 2400. The upper sealing nriember 2465 may be any 
number of oonvenlional commercially available sealing members. In a preferred 
erribodftnent, the upper sealing member 2455 is viton rubber In order to optimally 
10 provide l09d carrying and pressure sealing capacity. 

The lower sealing member 2460 is preferably coupled to the outside surfece 
of the upper section 12475 of the eiqiandable tubular member 2430. The lower 
sealing niember 2460 is preferably adapted to fluididy ^al the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
15 and the open hole wellbore secUon 2405. The lower sealing member 2460 may be 
any number of conventional commercially available sealing members. In a preferred 
embodiment the lower sealing member 2460 is viton rubber In order to optimally 
provide lead bearing and seaHhg capcKify. 

As mustFated in FIG. 24a. the apparatus 2420 is prefisrably positioned witMn 
20 the wellbors casing 2400 and the open hole weRbbre section 2405 with the 
expandable tubular member 2430 positioned in overlapping relation to the weHbore 
casing2400. Iri a preferred embodlmerit. the weight of the mass 2450 is supported 
by the support member 2425. the expansion cone 2435. the coupling 2440. the 
padcer 2445. and the lower section 2465 of fhe expandable tubular member 2430. 
25 In this manner, the intennediate section 2470 of the expandable tu^NjIar member 
2430 preferably does not support any of the weight of ttie mass 2450. 

As illustrated in FIG. 24b, in a preferred embodiment, the packer 2445 is 
then released from connection with ttie lower section 2465 of ttie expandable tubular 
member 2430. In tills manner, the mass 2450 is preferably now supported by the 
30 support member 2425. expansion corw 2435, and the lower and intermediate 
sections, 2465 and 2470„of the expandable tubular member 2430. In a preferred 
embodiment, ttie weight of ttie mass 2450 ttien causes ttie expandable tubular 
member 2430 to be radially expanded by. and extruded off of, the expansion cone 
2435. in a preferred ernbodlrhent. during the extrusion process, ttie position of the 
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support nnember ^425 is adjusted to enstro an overlapping relation beAween the 
expandable tubular member 2430 and the wellbore casing 2400. 

In an alternative embodiment, a compressible cement and/or epoxy is 
Injected into the annular space between the unexpended portion of the tubular 
member 2430 and the wellbore casing 2400 before and/or during the extmsion 
process. The compressible oenrient and/or epoxy is then preferably pemnitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
niember2430. 

. As illustrated in FIG. 24c, in a prefened embodiment, after the expandable 
tubular member 2430 has been completely extmded off of the expandlbn cone 2435, 
a new section of wellbore casing is formed that preferably Includes the radially 
expanded tubular member 2430 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2420 |s used to repair or fonn wellbore 
casings; p^Mlines, and structural supports. 

In an alternative embotflment. the mass 2450 is positioned on top of the 
upper section 2475 of the tubular member 2430. In a preferred embodiment, the 
inass 2450 Is fabricated iftom a thick waHed tubular member ^ 
respect to the support member 2425, and also rests on top of the upper section 
2475 of the tubular member 2430. In this manrwr, when the expansion cone 2435 
exits the tubular member 2430, the expansion cone will canry the mass 2450 out of 
the wellbore 2405. 

Referring to FIGS. 25a to 2Sc an attemative embodiment of an apparatus 
and method for coupling an expandable tubular rnember to a predxisting structure 
wifl now be described. Referrir^ to Fig. 2Sa. a wellbore casing 2500. and an open 
hole weHbore section 2505 are positioned within a subterranean fonnation 2510. 
The wellbore casing 2500 and the open hole wellbore section 2505 may be 
positioned In any orientation from the vertical direction to approximately the 
horizontel direction. 

In a prsfened embodiment, an apparatus 2520 is utilized to fonn a new 
section of wellbore casing Within the open hole wellbore sectton'2505. More 
generally, the apparatus 2520 is preferably utilized to form or repair wiellbore 
casings, pipelines, or structural supports. 

The apparatus 2520 preferably includes a support member 2525. an 
expandable tubular member 2530, aii expansion cone 2535, a chamber 2440, an 
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end plate 2545. one or more upper sealing members 2555. and one or more sealing 
members 2560. 

The support member 2525 is preferably adapted to be coupled to a surface 
location. The support member 2525 Is further coupled to the expansion cone 2535. 
The support member 2525 is preferably adapted to convey fluldic materials to and/or 
from the chamber 2540. The support member 2525 may, fbr example, be 
oonventtonal commercially available slick wire, braided wire, coiled tubing, or drining 
stock material. 

The expandable tubular member 2530 is removably coupled to . the 
expansion conf ^35. In a preferred embodiment, the expandable tubular member 
2530 further includes one or more upper and lower seaHng meiribers, 2555 and 
2560. on the outsMe surface of the expandable tubular member 2530 In order to 
optimally seal the interface between the expandable tubular member 2530 and the 
wellbore casing 25P0 and the open hole wellbore section 2505. 

In a prefened erpbodiment. the expandable tubular rnember 2530 further 
Includes a lower sedkm 2565. an intermediate sedkm 2570. and an upper sectton 
^30. In a preferred embodiifnent, the wall Ihteknesses of the tower and 
intemrwHate sectkms. 2565 and 2570. are less than the wall thkdcness of the upper 
seclton 2575 in order to optimally facilitate the iBdial expanston of the expandable 
tubular member 2^. 

In a preferred embodiment, the lower sectkm 2565 of the expandable tubular 
rnember 2530 further includes the charnber 2540 and the end plate 2545. 

In a prefeniBd embodiment, the expandable tubular member 2530 is further 
provided substantially as disckned In one or more of the tbilowing: (1) U.S. utility 
patent appUcatton serial no. 09/454,139. attorney docket fio. 25791.3.02, filed on 
12/3/1999. whteh claimed the benefit of the filing date of U.S. provistonal patent 
appHcatton no. 60/1 1 1.293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applicatkm serial no. 09/516.913. attorney docket.no. 25791.7.02. filed 
on 2/23/2000. vxhich claimed the benefit of the fUing date of U.S. provistonal 
appUcatton no. 60/121.702. filed on 2^5/1999; (3) U.S. utility patent applkatton 
serial no. 09/502,350, attorney docket no, 25791.8.02, filed on 2/10/2000. which 
daimed the benem of" the filing date of U.S. provistonal application no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/1$/1999, whteh claimed the benefit of 
the filing date of U.S. provisionai application no. 60/108,558, attorney docket no. 
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25791.9, filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent appticatioh no. 09/523.460, attorney dodcet 
no. 25791.11.02. filed on 3/10/2000. wtiich daimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841. atbMney dpdcet no. 25791.12^ filed on 2/26/1990 and U.S. prxMnsional 
application no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02. filed on 
^4/2000, which claimed the benefit of the filing date of V S. proviisional serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appncatkm no; 09/588,946. attorney docket no. 25791.17.02. filed on June 7, 2000, 
which claimed the benelRt of the filing date of U.S. proviskmal patent application 
serial no. 60/137,998. atiomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
unity patent appHcatkm no. 08/559.122. attorney docket no. 25791.23.02. filed on 
'4/26/2000. whk:h claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791;23. filed on 4/26/1699; (11) U.S. 
provlstonal appHisatton no. 60/146.203. attorney dodtet no. 25791.25. filed on 
7/29/1099; (12) U.S. provisional applkatton no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provlstonal patent applicatton serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/19^, (14) U.S. provlstonal 
appHcatton no. 60/159.039. attorney docket no. 2S791.36. filed on 10/12.1999; (15) 
U.S. provlstonal patent applicatton no. 6(3/159.033. atiomey docket no. 25^1.37. 
filed on 10/12/1999; and (16) U.S. provlstonal patent appltoation no. 60/165,228. 
atiomey docket no. 25791.39, filed on 11/12/1999. the dlsctosures of whtoh are 
incorporated herein by reference. 

The expanskNi cone ;;535 is preferably coupled to the support member 
2525. The expansion cone 2535 is further preferably removably coupled to the 
expandable tubular member 2530. The expanston cone 2535 is preferably adapted 
to radially expand the expandabte tubular member 2530 when the expanston cone 
2535 is axialiy displaced relative to the expandable tubular member 2530. The 
expanston cone 2535 Is further preferably adapted to convey fluWIc materials to 
and/or from the chamber 2540. 

In a preferred embodiment, the expanston cone 2535 is provided 
substentially as disctosed In one or more of the fbllpwing: (1) U.S; utility patent 
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application serial no. 09/454,139, attorney dodtet no. 25791.3.02, filed on 
12/3/1999, wtiich dainrad the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1.293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appllcatioh serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which dalmed the benefit of the filirig date of U.S. provistonal 
applteation no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent applkatk)n 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000. whteh 
daimed the benefit of the filing date of U.S. provisk)nal applkatkm no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440.338. 
attorney doicket no. 25791.9.02, filed on 11/15/1999. which dalmed the benefit of 
the filing date of U.S. provisional applicatk>n no. 60/108.558, attorney docket no. 
25791 .9, filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 60/183.546. 
filed ori 2/18/2000; (6) U.S. utility patent applteation no. 09/523.460. attorney docket 
no. 25791.1 1.02. filed On 3/10/2000. wMch claimed the benefit of the flDng date of 
U.S. provistonal application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility pateifit 
appitoatton no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which daimed the benefit of the filing dates of U.S. provistonal applicatton no. 
60/121.641. attorney docket no. 25791. 12.. filed on 2/26/1999 and U.S. provistonal 
appitoatton no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.8. utility appitoatton no. 09/511.941, attorney docket no. 25791.16.02, fited on 
2/24/2000. whteh dairried the benefit of th# filing date of U;$. provisional serial no. 
60/121.907. attorney docket np. 25791.16. filed on 2/26/1999; (9) U,a utility patent 
appficatton no. 09/588.946. attorney docket no. 25791.17.02. fited on June 7, 2000. 
which dalmed the benefit of the filing date of U.S. provistonal patent application 
serial no. 60/137,998, attorney docket no. 25791.17. fited on 6/7/1999; (10) U.S. 
utility patent application no. 09^59,122, attorney docket no. 25791.23.02, filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provisional applicatton 
no. 60/131.106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal applicatton no. 60/146<203, attorn^ docket no. 25791.25, filed on 
7/29/1999; (12) U.S, pro\^sfonal applicatton no. 60/143,039, attomey docket no. 
25791.26, fited on 7/9/1999; (13) U.S. provistonal patent appUcation serial no. 
60/162,671, attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
application no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent applioitton no, 60/159.033. attomey docket no. 25791.37. 
fited on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
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P attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of wtiich are 

incorporated herein by reference. 
P The chamt>er 2540 is defined by the Interior portion of the lower section 2565 

of the expandable tubular member 2530 below the expansion cone 2535 and above 
r 5 the end plate 2545. The chamber 2540 is preferably adapted to contain a quantity 

of a fluidic materials havir^ a higher density than the fluidic materials outside of the 
expandable tubular member 2530. 

The upper sealing member 2555 is preferably coupled to the outside surface 
of the upper section 2575 of the expandable tubular nriember 2530: The upper 
10 sealing member 2555 Is preferably adapted to fluididy seal the interface between 
^ the radially expanded upper section 2575 of the e)^andabte tubular member ^30 

and the wellbore casing 2500. The upper sealing member 2555 may be any 
ruimber of conventional commerdalty available sealing members. In a preferred 
embodinr)ent, the upper sealing member 2555 is viton rubber in order to optimally 
15 provide load canying and pressure sealing capacity. 

The lower seating member 2560 is preferably coupled to the outside surface 
of the upper sectiori 2575 of the expandable tubular member 2530. The lower 
r sealing member 2560 is preferably adapted to fluididy seal the interface between 

the radially expanded upper section 2575 of the expandable tubular member 2530 
r 20 and the open hole wellbore sedidn 2505. The lower sealing member 2560 may be 

any number of conventional commercially available sealing menribers. In a preferred 
embodiment, the lower sealing member 2560 is viton rubber in order to optimally 
provide load canrying and pressure sealirig capacity. 

As illustrated In FIG. 25a, ttm apj>aratus 2520 is preferably positioned within 
25 the wellbore: casirig 2500 dnd the open hole wellbore section 2505 with the 
^ expandable tubular member 2530 positioned in overlapping relation to the vyellbore 

casing 2500. 

^ As iHustrated In FIG. 25b, a quantity of a fluidic material 2580 having a 

density greater tiian the density of the fluidic material within the region 2585 outside 
30 of tile expandable tubular member 2530 is injected into ttie chamber 2540. In a 
preferred embodiment. VhB difference in hydrostetic pressure between tiie chamber 
2540 and ttie region 2585, due to the differences In fluid densities of these regions. 
P causes the expandable tubular member 2530 to be radially expanded by, and 

extruded crff of, the expansion cone 2535. In a preferred embodiment, during the 
35 extnjslon process, the position of the support member 2525 Is adjusted to ensure an 
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overlapping relaUon between the expandable tubular member 2530 and the wellbore 
casing 2500. In a preferred embodiment, the quantity of the fluidic material 2580 
initially injected into the chamber 2540 Is subsequently Increased as the size of the 
chamber 2540 increases during the extnjsjon process. In this manner, high 
5 pressure pumping equipment is typically not required, or the need for tt is at least 
minimized. Rather, in an exemplary embodiment, a column of the fluidic material 
MSG is maintained \wthlri the support member 2525. 

In an alternative embodiment, a compressible cement and/or epoxy is 
Nected into the annular space between the unexpanded portion of the tubular 
member 2530 and the wellbore casing 2500 before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably permitted to at 
least partially cunai prior to the InNiatiQn of the ladlaf expansion process. In this 
manner, ah annular structural support and fluidic seal Is provided around the tubular 
membc^2^. . 

As illustrated in FIG. 25c In a preferred embodiment, after the expandable 
tubular member 2530 has been completely extruded off of the expansion cone 2535, 
a new section of wellbore casing is formed that pief^bly includes the radialiy 
expanded tubular member 2530 and an outer annular layer of a fluidic sealing 
matariai. More generally, the apparatus 2520 is used to repair or fiwrn wellbore 
casings, pipelines, and stnidural supports. 

Refening to FIGS. 26a to 26c, an alternative embodiment tit an apparatus 
and method for coupHng an expandable tubular member to a prwxist|ng structure 
will now be described. Referring to Rg. 26a. a vvallbore casing 2600 and an open 
hole wellbore section 2605 are positioned vAthln a subtonanean formation 2610. 
The wellbore casing 2600 and the open hole wellborB section 2605 may be 
positioned in any orientation from the vertical direction to {v>pn»dmatefy the 
horizontal directbn. 

In a preferred embodiment, an apparatus 2620 is utilized to fbmi a new 
section of wellbore casing within the open hole wellbore section 2605. More 
generally, the apparatus 2620 Is preferably utilized to form or repair wellbore 
casings, pipelineis. or structural supports. 

■ The apparatus 2620 preferably includes a support member 2625, an 
expandable tubular member 2630. an expansion cone 2635. a slip joint 2640. an 
end plate 2545. a chamber 2650. one or more sup members 2655. one or more 
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sealing members 2670, one or more upper sealing members 2875, and one or more 
lower sealing members 2680. 

The support member 2625 is preferably adapted to be coupled to a surfeoe 
location. The support member 2625 is further coupled to the expansion cone 2635. 
The support member 2625 is preferab^ adapted to convey fluidic materials to and/or 
from the chamber 2640. The support member 2625 may, for example, be 
conventional oommerdally available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

The expandable tubular member 2630 is removably coupled to the 
expanskm cone 2635. In a preferred embodiment, the expandable tubular member 
2630 further includes one or more upper and bwer sealing members, 2675 and 
!M80, on the outside surface of the expandable tubular member 2630 in order to 
optimally seal the interface between the expandable tubular member 2630 and the 
weilbore casing 2600 and the open hole weUbore section 2605. 

In a pr^erred embodiment, the expandable tubular member 2630 further 
includes a kywer section 2685. an Inlenmediato section 2690. and an upper secUon 
2695. in a preferred embodiment, the wall thteknesses of the tower and 
fntarmediate sectkNis. 2685 and 2690, are less tharf the wall thtekness of the upper 
section 2695 In order to optimally fteWtato the radial expanskm of the exparuiable 
tubular member 2630. 

In a pr^isrred emboidlnnent, the kwver sedton 2685 of the expandable tubular 
member 2630 houses the slip joint 2640. the end plate 2645. the slips 2655, and the 
sealing members ^70. In a preferred embodiment, the interior portion of ttie lower 
sectkm 2685 of the expandable tubular member 2630 bekiw the expansk>n cone 
2635 and above the end plate defines the chamber 2650. In a preferred 
embodinrant the lower secUon 2685 of the expandable tubular member 2630 further 
includes one or more of the anchoring devices described above with reference to 
FIGS, la to 25c. 

In a preferred embodiment, the expandable tubular member 2630 is further 
provkled substantially as disclosed in one or more of the fblkwving: (1) U.S. utility 
patent applicatton serial no. 09/454,139, attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
appltoatlon no. 60/1 1 1.293. attorney docket no. 25791 .3. filed on 12/7/1998: (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02, fited 
on 2/23/2000, whtoh claimed the benefit of the filing date of U.S. provisional 



application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney dodcet no. 25791.8.02, filed on 2/10/2000, wiilch 
daimed the benefit of the filing date of U.S. provisional application no. 60/1 1 9,61 1 , 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
5 attonney docket no. 25791.9.02. filed on 1 1/15/1999, which claimed the benefit of 
the filing date of U.S. provistonal application no. 60/108.558. attorney docket ho. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applteatkm no. 09/523,460. attorney docket 
no. 25791.11.02, filed on 3/1W2000, which daimed the benefit of the filing date of 
10 U.S. proviskMial applkatkm no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
applicatton no. 09/512.885, attorney docket no. 25791.12.02. filed on 2/24/2000; 
which daimed the benefit of the filing dates of U.S. provisional applteatton no. 
60/121,841, attorney docket rw. 25791.12, filed on 2/26/1999 and U.S. provisional 
applkatkm no, 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
15 US. Utility applkatton no. 09/511.941, attorney dodcet no. 25791.16.02, filed on 
2/24/2000, whteh daimed the benefit 6f the fiUng date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utiltty patent 
applteatton no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
whteh daimed the benefit of the filing date of U.S. proviskMial patent appUcatkm 
20 serial no. 60/137.998. attorney docket na 25791.17. fited on 6/7/1999; (10) U.S. 
utility patent applteatton no. 09/559.122. attomey docket no. 25791.23.02. fited on 
4/26/2000, which daimed the benefit of the filing date of U. S. proviskmal appHcatton 
no. 60/131.106, attomey docket no. 25791.23. fited on 4/26/1999; (11) U.S. 
provisional applicatton no. 60/148.203, attomey docket no. 25791.26. fited on 
25 7/29/1999; (12) U.S. provisional applicatton no. 60/143,039. attorney docket no. 
25791.26. fited on 7/9/1999; (13) U.S. provisional patent appllcatton serial no. 
60/162.671, attomey docket no. 25791.27. fited on 11/1/1999; (14) U.S. provisional 
appHcatton no. 60/159.039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159.033. attomey docket no. 25791.37, 
30 filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999. the disdosures of which are 
incorporated herein fay reference. 

The expansten cone 2635 Is preferably coupled to the support member 2625 
and the slip Joint 2640. The expanston cone 2635 Is further preferably removably 
35 coupted to the expandabte tubular member 2630. The expanskm cone 2635 is 
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preferably adapted to radially expand the expandable tubular member 2630 when 
the expansion cone 2635 is axially displaced relative to the expandable tubular 
member 2630. The expansion cone 2835 is further preferably adapted to convey 
fluidic materials to and/or from the chamber 2650. 

In a preferred embodiment, the expansion corw 2635 Is further provkted 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454.139. aftonwy docket no. 25791.3.02. filed on 
12Q/1999. which claimed the benefit of the fiKng data of U.S. provisional patent 
application no. 6W111.293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
10 utilHy patent appHcatton serial no. 09/510.913, attomey docket no. 25791 .7.02, filed 
on 2«3/2000, which claimed the benefit of the filing date of U.S. provisional 
appltoatlon no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attomey docket no. 25701 ;8.02. filed on 2/1Q«000, which 
claimed the benefit of the fiVng date of U.S. profviskmal applicaUon no. 80/119,61 1, 
15 attorney docket no. 25701.8; (4) U.S. utility patent appHcatton serial no. 09/440,338, 
attomey docket no. 25^1.9.02! filed on 11/15/1999. whteh claimed the benefit of 
the fiKng date of U.S. provistonal appifeatkxt no. 60/108.558. attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provishmai patent appHcatkm no. 60/183.546. 
Wed on 2/180000; (6) U.8. utility patent appHcatton no. 09^23,460. attorney docket 
no. 25791.11.02. filed on 3/10Q000. whteh claimed the benefit of the fiRng date of 
U.S. provisional applicatkm no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
applicatkm no. 09/512.895, attomey docket no. 25791.12.02. filed on 2«4/2000. 
which claimed the benefit of the filing dates of U.S. pioviskxtai appikation no. 
60/121.841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
application no. 60/154,047, attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no: 09/511,941. attorney docket no. 25791.16.02, filed on 
2/24/2000. vi^fch claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907, attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appikation no. 09/588,946, attomey docket no. 25791.17.02. filed on June 7, 2000. 
which claimed the benefit, of the filing date of U.S. provistonal patent applteation 
serial no. 60/137.998. attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applkatton no. 09/559.122. attomey docket no. 25791.23.02. filed on 
4/28/2000. whteh claimed the benefit of the fibng date of U.S. provisional application 
no. 60/131.106. attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
proviskxial appUcation no. 60/146.203. attorney docket no. 25791.25. filed on 
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7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. prpvisional patent applicatioh serial no. 
60/162.671. attorney docket no; 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appBcatlon no. 60/159,039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
5 U.S. provisional patent applicatton no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999. the disclosures of which ar^ 
incorporated herein by reference. 

The sHp Joint 2640 Is coupled to the expanston cone 2635 and the end plate 
10 2845; The slip joint 2640 is preferably adapted to permit the end plate 2645 to be 
axiaMy displaced relative to the expanskm cone 2635. In this manner, the size of the 
chamber 2650 is variable. The slip joint 2640 may be any number of conventional 
odrnmerdally available slip jbints modified in accordance with the teachings of the 
present dtedosure. 

15 ' The slip joint 2640 preferably includes an upper member 2640a. a resilient 

member 2640b. and a lower member 2640c. The upper member 2640a is coupled, 
to the expanskm cone 2635 and the rssiiient member 2840b. The upper member 
2640a is movably coupled to the tower member 2640b. The upper meihber 2640a 
preferably includes one or more fluid passages 2640aa that permit the passage of 

20 fluidto materials. The tower member 2640b is oouptod to the end plate 2645 and the 
resWent member 2640b. The tower member 2640b is movably couptod to the upper 
member '2640a. The lower member 2640b preferably includes one or more fluid 
passages 2640ba that permit the passage of fluWto materials; The resWent member 
2840c is coupted between the upper and tower members. 2640a and 264()b. The 

25 resilierit member 2640c is preferably adapted to apply an upwaixJ axial force to the 
end plate 2645. 

The end plate 2645 is coupled to the slip joint 2640. the slips 2655. and the 
sealing mennbers 2670. The end plate 2645 Is preferably adapted to seal off a 
portion of the interior of the lower section 2685 of the expandabte tubular member 
30 2830. The end plate 2645 is further adapted to define. In combinatton vi«h the 
expandable tubular member 2630. and the expanskm cone 2635. the chamber 
2650. 

The chamber 2650 is defined by the interior portion of the lower section 2685 
of the expandable tubular member 2630 betow the expansion cone 2635 and above 
the end plate 2645. In ia pretened embodiment, the.pressurization of the chamber 
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2650 causes the expansfon cone 2635 to be axially displaced and thereby radially 
expand the expandable tubular member 2630. The chamber 2650 » preferably 
adapted to move upwardly within the expandable tubular member 2630 as the 
expansion cone 2635 arid end plate 2645 are axially displaced within the 
expandable tubularnnember 2630. 

The sVps 2655 are coupled to the end plate 2645. The slips 2655 are 
preferably adapted to permit the end plate 2645 to be displaced in the upward axial 
dbectlon: but prevent axial displaoement of the end plate 2645 in the dovmward 
direction. In this manner, the chamber 2650 is pressurized by injecting fluidic 
materials Into the chamber 2650. Because the end plate 2645 is maintained in a 
substantially stationary position, relative to the expandable tubular member 2630, 
during the ir^ecBon of pressurized fluidic materials into the chamber 2650, the 
prassiirization of the chamber 2650 preferably axially displaces the expansion cone 
2635. In a preferred embodiment, when the slip joint 2640 is liilly extended, the slip 
joint 2640 then displaoes the end plate 2645 in the upward .axial direction. In a 
preferred embodiment, when the spring force of the elastic mentber 2640c of the sRp 
joint 2640 is greater than the fluidic pressurization force within the chamber 2650, 
the end plate 2645 is dispiaoed In the upward a)dal direction. 

The sealing members 2670 are ooi^led to the end plate 2645. The seeing 
membere 2670 are furttier preferably sealngly coupled to the interior walls of the 
expandable tubular member 2630. In this manner, the chamber 2650 Is optimally 
pressurized during operation of the apparatus 2620. 

The upper sealing member 2675 is preferably coupted to the outeide surtece 
of the upper section 2695 of the expandable tubular member 2630. The upper 
sealing member 2675 Is preferabjy adapted to fluidldy seal the interface between 
the radially expanded upper section 2695 of the expandable tubular member 2630 
and the wellbore casing 2600. The upper sealing member 2675 may be any 
number of conventional commercially available sealing members. In a preferred 
embodiment, the upper sealing member 2675 is viton mbber in order to optimally 
provide load carrying and pressure sealing capacity. 

The lower sealing member 2680 is preferably coupled to the outside surface 
of the upper sectton 2695 of the expandable tubular member 2630. The lower 
sealing member 2680 is preferably adapted to fluidldy seal the interface between 
the radially expanded upper section 2695 of the expahdabte tebular member 2630 
and the open hote wellbore section 2805. The lower seaUrig member 2680 mey be 
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any number of conventional commercially available sealing members. In a preferred 
embodiment, the lower sealing member 2680 is vltori rubber in order fo optirnatly 
provide load carrying and pressure sealing capacity. 

As fflustraled in FIG. 26a, the apparatus 2620 is preferably positioned within 
the wettxxB casing 2600 and the open hole wellbore section 2605 with the 
expandable tiibuiar ineinber 2630 positioned in overlapping relation to the wellbore 
casing 2600. In a pieferted embo^vnent, the lower section 2685 of the expandable 
tubular member 2630 is then anchored to ttie open hole wellbore section 2605 using 
one or more of the apparatus and mettiods descrtt)ed above with reference to FIGS. 
1ato25c 

As mufttrated in FIG. 26b. the radial expansion of the expandable tubular 
member ^30 Is then initiated by; (1) app^ng an upward 9Xia| fbrce to the 
expansion cone 2635; and/or (2) pressurizing the chamber 2650 by injecting a 
pressurized fluidic material Into the chamber 2650. 

In a preferred embodiment, the expandable .tubular member 2630 is radially 
expanded by applying an upward axial force to the expansion cone 2635. In a 
prefenned embodiment, onoe the slip Joint 2640 is fully extended, the end plale 2645 
is then axiaHy displaced in the upward direction. In this manner, the end plate 264^ 
fbllows the expansion cone 2635. In a preferred embodiment, the chamber 2650 is 
pressurized when the frictidnal forces exceed a predetermined value. In this 
manner, the axial dlsplaoernent of the expansion cone 2635 Is provided by applying 
ah axial force that is selectively supplemented by pressurizing the chamber 2650. 

In an alternative embodiment, a cornpTessible cement and/or epo)^ is 
injected into the annular space between ttie unexpended portion of the tubular 
member 2630 and the wellbore casing 2600 before and/or during the extrusion 
process. The compressible cement and/or epo>y is then preferably penmitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular stnidural support and fluidic seal is provided around the tubular 
member 2630. 

.. As illustrated in FIG. 26c, in a preferred embodinnent, after the expandable 
tubular member 2630 has beeh completely extruded off of the expansion cone 2635. 
a new sectioh of welibore casing is fonned that preferably includes the radially 
expanded tirikilar member 2630 and an outer annular layer of a fluidic sealing 
material. Mora generally, the apparatus 2620 is used to re|>air or fomn welibore 
casings, pipelines, and structural supports. 
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Referring Initially to FIG. 27, a prsfen«d niethod 2700 of coupling an 
expandable tubular member to a preexisting structure Includes the steps of: (1) 
coupling the expandable tubular member to ttie preexisting structure by axlally 
displacing an expansion cone; and (2) radially expanding the expandable tubular by 
applying direct radial pressure. 

In a preferred embodiment, as illustrated in FIG. 28. in step 2705, an 
expaitdable tubutar mernber 2805 is coupled to a preexisting weHbore casing 2810 
positioned within a subterranean formation 2815. In a piefened embodiment, the 
weilbdre casing 2810 further includes an outer annular layer 2820 of a fiuidk: sealing 
material such as, for example, cement The expandable tubular member 2805 may 
be occupied to the preexisting weilbore casing 2810 using any number of 
conventional oommencially available methods for coupling an expandable tubular 
men^ to a pree^ting structure such as. for example, pulling an expansion cone 
through a tubular mamber, or pushing an expansion cone through a tubular member 
using a pressurized fluldic material. In a preferretf embodiment, the expandable 
tubular member 2805 is coupled to the preexisting structure 2810 using one or more 
of the apparatus and methods disclosed in the following^ (1) U.S. utiKty patent 
application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12^1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no, 09/510.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. proviskmai 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent 8«)piication 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed ttie benefit of ttie filing date of U.S. provislorial application no. 60/119,611, 
attorney docket no, 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
ttie filing date of U.S. provisional appiicatton no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent applteation no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. piiovlsionai application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
applKafion no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
whteh claimed ttie benefit of tiie filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12. fited on 2/26/1999 and U.S. provistonal 
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application no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02. fUed on 
2C4/2000. whidi daimed the benefit of the fHirig date of U.S. provlskmal serial no: 
60/121.907. attorney docket no. 25791.16. filed on 2C6/1999; (9) U.S. utility patent 
5 application no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7. 2000. 
which daimed the benefit of the filfng date of U.S. provisbnal patent applicatk)n 
serial no. 60/137.998. attorney docket na 25791.17. filed on 6/7/1999; (10) U.S. 
utMty patent appliedtion no. 09(1559.122. attorney docket no. 25791.23.02. filed on 
4/280000, whteh claimed the benefit of the filing date of U.S. provisional applteatmn 
10 rio. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S 
provlstonal applkatkm no. 60/146,203, attorney docket no; 25791.25. filed on 
7/29/1999; (12) U-S! provistonal applksatkm no. 60/143,039. attorney docket no. 
25791.26. filed on 7/9/1999: (13) U.s: proviskmal patent applicatibn serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonai 
15 appltoatkMi no. 60/159,039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provistonal patent applkatton no, 60/159,033, attorney docket no. 25791.37, 
fited on 10/12/1999: and (16) U.S. provisional patent applteation no. 60/165,228. 
attorney docket no. 25791,39, iRIed on ji/12/1999, the disdosures of which are 
incorporated herein by reference. In a prsfiBrred embodiment, the amount of radial 
expanston provkled In step 105 ranges fiwn about 5% to 20%. 

In a prefisned embodiment, as illustiatsd in RG. 29. in step 2710, at least a 
portton of the expandable tubular member 2805 is fMrther radially expanded by using 
a radial expanston tool 2905 to apply direct radial pressure to the expandable 
tubular member 2805. The radial expansion tool 2905 nray be any number of 
conventfonal radial expansion tools suitable for applying direct radial pressure to a 
tubular member. In a prefened embodiment, the radial expansion tool 29W is 
provided substantially as disdosed on one or more of the foltowing U.S. Patents: 
5.014.779 and 5.083.608. the disdosures of which are incorporated herein by 
reference. In a preferred embodiment, the amount of radial expansion of the 
expandable tubular member 2805 provided in step 2710 ranges up to about 5%. In 
a preferred embtidiment. the radial contact pressures generated by the radial 
expansion tool 2905 in step 2710 range from about 5.000 to 140.000 psi. In order to 
optimally plastically defbrnt the expandable tubular member 205 to the final desired 
geometry. 

106 



In a preferred embodiment the radial expansion provided in step 2705 Is 
limited to the portion of the expandable tubular member 2805 that overlaps with the 
preexisting wellbore casing 2810. In this manner, the high compressive forces 
typically required to radially expand the portion of the expandable tubular member 
2805 that overlaps with the preexisting wellbore casing 2810 are optimally provided. 

In an alternative embodiment, the radial expansion In step 2705 radially 
expands the e)q>andable tubular member 2805 to provide an inside diameter 
substantially equal to the inside diameter of the pre-existing wellt)ore casing 2810. 
In this manner, a nionoKliameter wetjbore casing is optimally provided. 

Thus, the method 2700 provides a 2-step radial expansion process that 
utilizes: (1) a relatively quick method of radial expansion for the ms^'ority of the radial 
expansion; and (2) a high contact pressure method for the remaining radial 
expansion. In several alternative embbdinlents, the method 2700 is used to form or 
rspalr welltkm casings, pipelines, or structural supports. 

The method 2700 further provides an apparatus and method for coupling an 
expandable tubular member to a preexisting structure. The expandable tubular is 
initially coupjed to the preexisting structure by axially displacing an expansion cone 
within the expandable tubular member. The expandable tut)ular member is then 
further radially expanded by applying a radial force to the expandable tubular. The 
apparatus and method have wide application to the formation and repair of wellbore 
casings, pipelines, and structural supports. The apparatus and method provide an 
efficient and reliable method for fonming arid repairing weilbpre casings, pipelines, 
and structural supports. In a prefenred implementation, the initial radial expansion of 
the expandable tubular member by axially displadr^ the expansion cone provide 
from about 5% to 25% of radial expansion, and the subsequent application of direct 
radial pressure to the expandable tubular member provides an additional radial 
expansion of up to about 10%. In this manner, the desired final geometry of the 
radially expanded tubular member is optirhally achieved in a time efficient and 
reliable manner. This nriethod and apparatus is particularly useful in optimally 
creating pronies and seal geometries for liner tops and for connections between 
Jointed tubulars. 

A method of coupling an expandable tubular memt)6r to a preexisting 
structure has been described that includes positioning the tubular memt>er and an 
expansion cone within the preexisting structure, anchoring the tubular member to 
the preexisting structure', axially displacing the expansion cone relative to the tubular 
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member by pulling the expansion cone through the tubular member, and lubricating 
the interface between the expansion cone and the tubular member, in a preferred 
embodiment, lubricating the interface between the expansion cone and the tubular 
member includes: injecting a lubricating fluid into the trailing edge of the interface 
between the expansion cone and the tubular member. In a preferred embodiment, 
the hJbricatfng fluid has a viscosity ranging from about 1 to 10,000 oentipoise. In a 
prefenned embodbneht. the injecting includes: injecting lubricating fluid into a tapered 
end of the expansion cone, in a preferred embodlrnent, the injecting includes: 
ir\jecting lubricating fluid into the Area around the axial midpoint of a first tapered end 
of the expansion cone. In a preferred embodiment, the Injecting includes: injecting 
lubricating fluid into a second end of the expansion cone. In a preferred 
embodbnent. the Injectbig includes: injecting lubricating fluid into a tapered first end 
and a second end of the expansion cone. In a preferred eritbodimertf, the Injecting 
bidudes: injecting lubricating fluid into an Interior of the expansion cone. In a 
preferred embodment. the injectir^ includes: injecting lubricaUng fluid, through an 
outer surfeoe <rf the expansion cone. In a preferred embodiment, the injecting 
includes: injecting the lubricaling fluid into a plurality of discrete locations along the 
trailing edge portion. In a preferred enibodiment. the lubriditing fluid includes 
drilling mud. In a preferred embodiment, the lubricating fluid further iridudes: 
TorqTrim III, EP Mudlib. and DrfllN-Slld. In a preferred embodiment the lubricating 
fluid includes TorqTrim III, EP Mudlib. and DriRTN^Iidi In a preferred embodiment, 
the interface between the expansion cone and the tubular menriber Includes: coating 
the interior surfece of the tubular member with a lubricant In a prefen«d 
embodiment lubriceting the interface between the expansion cone and the tubular 
memb«- includes: coating the interior surface of the tubular member with a first part 
of a lubricant and applying a second part of the lubricant to the interior surface df 
the tubular member. In a preferred embodiment the lubricant comprises a metallic 
soap; In a preferred emt)odiment the lubricant is selected from the group consisting 
of C-Lxibe-10. C-PHOS-58-M, and C-PHOS-58-R. In a prefemed embodiment the 
lubricant provides a sliding friction coefficient of less thari about 0.20. In a preferred 
embodiment the lubricant is chemically bonded to the interior surfaces of the tubular 
members. In a preferred embodiment the lubricant is mechanically bonded to the 
interior surfaces of the tubular membere. In a preferred embodiment the lubricant is 
adhesively bonded to the interior surface of the tubular merribers. In a preferred 
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embodiment, the lubricant includes epoxy, molybdenum disulfide, graphite, 
aluminum, copper, alumisilicate arid potyethylenepolyamine. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
5 within the preexisting structure, anchoring the tubular member to the preexisting 
structure, and axially displadng the expansbn cone relative to the tubular member 
by pulling the expansion cone through the tubular member. The tubular member 
preferably includes: an annular member, iriduding: a wall thickness that varies less 
than about 8 %, a hoop yield strength that varies less than about 10 %, 

10 Imperfections of less than about 8 % of the wail thickness, no failure for radial 
expansk>ns of up to about 30 %. and no necking of the walls of the annular member 
for radial expansfenis of up to about 25%. 

A method of coupling a tubular member to a preexisting structure has also 
been described that indudes injecting a lubricating fluid Into ttie preexisting 

15 structure, positioning the tajbular member and an expanskm cone withbi the 
preexisting stnicture, anchoring the tubular member to the preexisting structure, and 
axially displadng the expanston cone relative to the tubular member by pulling the 
expanston cone through, the tubular member. In a preferred embodiment, the 
lubricating fluM indudes: BARO-LliB GOLD-SEAL™ brand drilling mud lubricant 

20 A method of coupling an expandable tubular member to a preexisting 

structure has also been described that indudes posittoning the expandable tubular 
member and an expanskm oohe within the preexisting structure, anchoring the 
expandable tubular merhber to the preexisting structure, and 
axially displadng the expanston cone relative to the expandable tubular member by 

25 pulling the expansion cone through the expandable tubular member. In a preferred 
embodiment, the expandable tubular member indudes: a first tubular member, a 
second tubular member, and a threaded connedlon for coupling the first tubular 
member to the second tubular member. In a preferred embodiment, the threaded 
connection includes: one or more sealing members for sealing the interface between 

30 the first and second tubular members. In a preferred embodiment, the threaded 
connection comprises a pin and box threaded connection. In a preferred 
. embodiment, the sealing members are positioned adjacent to an end portion of the 
threaded oonnedion. In a preferred embodiment, one of the sealing members is 
positioned adjatent to an end portion of the threaded connectton; and wherein 

35 another one of the sealing members is ndt positioned adjacent to an end portton of 
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the threaded conriection. In a preferred embodiment, a plurality of the sealing 
members are positioned adjacent to an end portion of the threaded connection. 

A method oX coupling an expandable tubular member to a preexisting 
structure has also been described that includes positioning the expandable tubular 
member and an expansion cone within the prroxisting stnjcture, anchoring the 
expandable tubular member to the preexisting stnicture, and 
axially displacing the expansion cone relative to the expandable tubular member by 
puffing the expansion cone through the expandable tubular member. In a preferred 
embodiment, the expandable tubular member indudes a plurality of tubular 
members having threaded portions that are coupled to one, another by the process 
of: coating the threaded portions of the tubular members wKh a sealant, coupling the 
threaded portions of the tubular members, and curing the sealant In a preferred 
embodiment, the sealant is selected from the group consisting of epoxles, 
thermosetSng sealing compounds, curable stfaling compounds, and sealing 
compounds having polymerjzable rnaterials. In a preferred embodiment, the method 
further Includes: initially curing the sealant prior to radially expanding the tubular 
members, bid finally curing the sealant after radially expanding the tubular 
members. In a preferred embodiment, the sealant can be stretched up to about 30 
to 40 percent after curing without faibre. In a piefenred embodiment, the sealant is 
resistent to corwentional wellbore fluidic materials. In a preferred embodiment, the 
material properties of the sealant are substentlally stabte for temperatures ranging 
from about 0 to 450 ^. In a preferred embodiment, the method fiirther Includes: 
applying a primer to the threaded portions of the tubular members prior to coating 
the threaded portions of the tubular members with the sealant. In a preferred 
embodiment, the primer indudes a curing catelyst. In a preferred embodiment, the 
primer is applied to the threaded portion of one of the tubular members and the 
sealant is applied to the threaded portion of the other one of the tubular members. 
In a prefemMl embodiment, the primer indudes a curing catelyst. 

A method of coupling a tubuter nr^ber to a preexisting structure has also 
been described that indudes positioning the tobuiar member and an expansion cone 
within the preexisting stoicture, anchoring the tubuter nriernber to the preexisting 
structure, and axially displadng the expansion cone relative to the tubular member 
by pulling the expansion cone through the expandable tubular member. In a 
preferred embodiment, the tubular member indudes: a pair of rings for engaging the 
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preexisting staic^re, and a sealing element petitioned between the rings for sealing 
the interface t)etween the tubular member and the preexisting structure. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the expandable tubular member and an 
5 expansion cone within the preexisting staiicture, anchoring the expandable tubular 
member to the preexisting structure, and axially displacing the expansion cone 
relative to ttie expandable tubular member by pulling the expansion cone through 
the expandable tubular member. In a preferred embodiment the tubular member 
includes one or more slots. In a preferred embodiment^ the slots are provided at a 

10 preexpanded portion of tiie tubular member. In a preferred embodlmerit, tt^e slots 
are provided at a npn-preexpahded portion of the tubular member. 

A method of coupling a tubular member to a preexisting structure has also 
been described that Includes positioning the expandable tubular member and an 
expansion cone within the preexisting structure, anchoring ttie expandable tubular 

16 HDember to the preexisting structure, and axially displacing the expansion cone 
relative* to the expandable tubular member by pulling the exparision oone through 
the expandable tubular member. In a prefened embodiment, the tubular rnember 
includes: a first preexpanded portion, an Intemnediata portion coupled, to the first 
preexpanded portion including a sealing element, and a second preexpanded 

20 portion coupled to the intennediate portion. 

A mettxxi of coupling a tubular member to a preexisting structure has also 
been described that Iridudes positioning the expandable tubular member and an 
expansion cone wittiin the preexisting structure, anchoring ttie expandable tubular 
mernber to the preexisting stracture, and axially displacing the expansion cone 

25 relative to the expandable tubular membier by pulling the expansion qone ttirough 
ttie exparKiable tubular member by applying an axial force to the expansion oone. 
The axial force preferably includes a substantially constant axial force, and an 
increased axial force. In a prefenred embodiment, ttie increased axial force Is 
provided on a periodic basis. In a preferred embodiment ttte increased axial force 

30 is (mvided on a rendom basis. In a preferred embodiment ttie ratio of ttie 
increased axial force to the substantially constant axial force ranges from about 5 to 
40%. 

A method of coupling a tubular member to a preexisting structure has also 
been described ttiat Includes positidning ttie tubular membier and an expansion cone 
35 wittiin ttie preexisting structure, anchoring the tubular member to ttie preexisting 
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structure. arKi axially displacing the expansion cone relative to the expandable 
tubular member by pushing and pulling the expansion cone through the expandable 
tubular member. In a prefened embodiment pushing the expansion cone includes: 
injecting a pressurized fluidic material into contact with the expansion cone. 

A method of coupling a tubular member to a preexisting structure has also 
been described that Includes positionihg the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
structure, axially displacing the expansbn cone relative to the tubular member by 
pulling the expansion cone through the expandable tubular member, and injecting a 
curable fluidic sealing material between the tubular member and the preexisting 
structure prior to axially displadng the expansion cone. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
within the preexisting stnicture, anchoring the tubijlar member to the preexisting 
structure by increasing the size of the expansion cone, and axially displacing the 
expansion cone relative to the tubular member by pulling the expansion cone 
through the tubular member. 

A rnethod of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member ^nd an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
structure by heating a portion of the tubular member, and axially displadng the 
expansion cone relative to ttie tubular member by pulling the expansion rane 
through ttie tubular member. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described tfiat indudes positioning tiie expandable tubular 
member, an expansion cone, and an anchoring device witt)in ttie preexisting 
structure, positioning the anchoring device above the expansion cone, anchoring the 
expandable tubular member to ttie preexisting stnicture using ttie anchoring device, 
and axially displadng ttie expansion cone. 

A method of coupling an expandable tubular member to a preidxisting 
structure has also been described ttiat indudes positioning the tubular member and 
an expansion cone wittiin the preexisting structure, explosively anchoring the tubular 
member to the preexisting structure, and axially dlspla^dng the expansion cone 
relative to the tubular member 
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A method of coupling an expandable tubular to a preexisting structure has 
also been described that includes fixing the posmn of an expanston cone within the 
preexisting structure, driving the expandable tubular member onto the expansion 
cone in a first direction, and axially displacing the expansion cone in a second 
direction relative to the expandable tubular member In a prefenred embodiment, the 
first and second directions are different 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that Includes placing the expandable tubular, an 
expansion cone, and a reslHent anchor within the preexisting staicture. releasing the 
resilient anchor, and axially displacing the expansion cone within the expandable 
tidiujiarnnember. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member, an expansion cone, and an anchor into the preexisting structure, anchoring 
the expandable tubular meifnber to the preexisting structure by: pivoting one or more 
engagement elennents, and axiaHy displacing the expansion cone. In a prefenned. 
embodiment, pivoting the engagement elements includes: actuating the 
engagement elements. In a preferred embodiment, pivoting the engagement 
elements includes: placing a quantity of a fluidic material onto the engagement 
elements. In a preferred embodiment, pivoHrig the engagement elements includes: 
displacing the expandable tubular member. 

A ntethod of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone into the preexisting structure, placing a quantity of 
a fluidic material onto the expandable tubular member to anchor the expandable 
tubular member to the preexisting structure, and axially displacing the expansion 
cone. In a preferred embodiment, the fluklic nriaterial comprises a barite plug. In a 
prefenned embodiment, the fluidic materiat comprtees a flex plug. 

A method of coupling an expandable tubular member to a preexisting 
structure has also teen described that includes positioning the expandable tubular 
member and an expansion cone into the preexisting structure, anchoring the 
expandable tubular member to the preexisting structure by injecting a quantity of a 
hardenable fluidic material Into the preexisting structure, at least partially curing the 
harderiable fluidic sealing material, and 
axially dispiadnig the expansion cone. 
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A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone within the preexisting structure, and applying an 
axial force to the expandabb tubular rnember in a downward directs 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone within the preexisting structure, injecting a quantity 
of a ftrst fluidic niaterial having a first density into the region of the preexisting 
structure outside of the expandable tubular member, and injecting a quantity of a 
second fluidic material having a second density into a portion of the expandable 
tubular memt>er below the expansion cone. In a preferred embodiment, the second 
density is greater than the first density. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone into the preexisting structure, anchoring the 
expandable tubular member to the preexisting structure, applyirig an axial force to 
the expansion obhe, and pressurizing an interior portion of the expandable tubular 
member below the expansion cx)ne. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone into the preexisting structure, and applying an axial 
force to the expandable tubular member. 

An apparatus for coupling a tubular member to a preexisting structure has 
also been described that includes an expandable tubular member, an anchoring 
device adapted to couple the expandable tubular member to the preexisting 
structure, and an expansibn cone movably coupled to the expandable tubular 
member and adapted to radially expand the expandable tubular member, Including: 
a housing including a tapered firet end and a secohd end, one or more grooves 
formed in the outer surface of the tapared first end, and one or more axial flow 
passages fluididy coupled to the grooves. In a preferred embodiment, the grooves 
include drcurnferential grooves. In a preferred embodiment, the grooves include 
spiral grooves, in a preferred embodiment, the grooves are concentrated around 
the axial midpoint of the tapered portion of the housing. In a preferred embodiment, 
the axial flow passages include axial grooves. In a preferred embodiment, the axial 
grooves are spaced apart by at least about 3 inches in the circumferential direction. 
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In a preferred embodiment, the axial grooves extend from the tapered first end of 
the body to the grooves. In a preferred embodiment, the axial grooves extend from 
the second end of the body to the grooves, in a preferred embodiment the axial 
grooves extend from the tapered first end of the body to the second end of the body. 
5 In a preferred embodiment the axial flow passages are positioned within the 
housing of the expansion cone. In a preferred embpdiment, the axial flow passages 
extend from the tapered first end of the body to the grooves. In a prefenBd 
embodiment, the axial flow passages extend from the tapered first end of the body 
to ttie second end <rf the bocly. In a preferred embodiment, the axial flow passages 

10 extend from the second end of the txxly to the jgrooves. In a preferred embodiment, 
one or nriore of the fk3w passages include inserts having In 
a preferred embodiment one or more of the axial flow passages Include filters. In a 
prefenred embodiment the cross secttonal area of the grooves is greater than the 
cross sectional ansa of the axial flow passages. In a preferred embodiment the 

15 cross-sectional area of the grooves ranges from about 2X10^ in^ to 5X1(r^ in^. In a 
preferred embodiment the cross-sbcUonal area of the axial flow passages ranges 
from about 2X10^ in^ to 5X10^ In^. In a prefenred embodiment the angle of attack 
of the first tapered end of the bofj^ ranges fronri about 10 to 30 degrees. In a 
preferred embodiment the grooves are concentrated in a trailing edge portion of the 

20 tapered first end. In a preferred embodiment, the angle of inclination of the axial 
fbw passages relative to the longitudinal axis of the expansion cone is greater than 
the angle of attack of the first tapered end. In a preferred embodlnrient, the grooves 
inckjde: a flow channel haying a first radius of curvature, a first shoulder positioned 
on one sMe of the flow channel having a second radius of curvature, and a second 

25 shoukler positioned on the other side of the flow channel having a third radius of 
cun^ture. In a preferred embodiment the flrst second and third radii of curvature 
are substantially equal. In a preferred embodiment, the axial flow passages include: 
a flow channel having a first radius of curvature, a first shoulder positioned on one 
side of the flow channel having a second radius of cun^ture, and a secorKl shoulder 

30 positioned on the ottier skJe of the flow channel having a third radius of cun^ature. 
In a prefenred embodinf^ent this flrst second and third radii of curvature are 
substantially equal, in a prefenBd embodiment the second radius of curvature is 
greater than the third radius of curvature. 

An apparatus for coupling an expandable tubular member to a preexisting 

35 structure has also been described that indudes an expandable tubular member, an 
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anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular niember and adapted to radially expand the expandable tubular member. In 
a preliBrred embodiment, the expandable tubular member includes: an annular 
5 member, having: a wall thickness that varies less than about 8 %. a hoop yield 
strength that varies less than about 10 %; imperiecUons of less than about 8 % of 
the vwall thickness, no faHure for radial expanstons of up to about 30 %. and no 
necking of the walls of the annular member for radial expansions of up to about 
25%. 

10 An apparatus for coupling an expandable tubular member to a preeidsting 

structure has also been described that Includes an expandable tubular member, an 
anchoring device ^adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 

15 a prefisrred embodiment, the expandable tubular member includes: a firet tubular 
membier, a second tubular member, and a threaded connectkMi for coupling the first 
tubular member to the second tubular member. In a preferred embodiment, the 
threaded connectton Includes: one or more seaHng members fw sealing the 
interface between ttie first arid second tubulv merT4)ers. In a prefened 

20 embodimerrt. the threaded oonnpcdon comprises a pin ai^ box threaded 
connectton. In a prefen^ embodiment, the sealing members are poslttoneti 
adjacent to an end portton of the threaded connectton. In a preferred embodiment, 
one of the sealing members Is positioned adjacent to an end portion of the threaded 
connection, and another one of the sealing members is not positioned adjacent to 

25 an end portion of the threaded connection. In a preferred embodiment, the plurality 
of the sealing members are poslttoned adjacent to an end portion 'of the threaded 
connectton. 

An apparatus for coupling an expandable tubular member to a preexisting 
stmcture has also been described that includes an expandable tubular member, an 
JO anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expanston cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred entbodiment. the expandable tubular member includes: a layer of a 
lubricant coupled to the interior surfeoe of the tubular riiember. In a preferred 
B embodiment, the lubricant comprises a metalHc soap. In a preferred embodiment. 
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the lubricant is selected from the group consisting of C-Lube^lO, C-PHOS-58-l\/l. and 
C-PHOS-58-R. In a prefened enrjl)odiment, the. lubricant provides a sliding friction 
coeffldent of less than about 0.20. In a preferred embodiment, the lubricant is 
chemically bonded to the Interior surface of the expandable tubular member. In a 
5 preferred embodiment, the lubricant is mechanically bonded to the interior surface of 
the expandable tubular member. In a prsfenvd embodiment, the lubricant is 
adhesively bonded to the interior surfece of the expandable tubular member. In a 
preferred embodiment, the lubricant includes epoxy. molybdenum disulfide, 
graphite, aluminum, copper, aiumlsHlcate and ppiyethylenepolyamine. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been d^cribed that includes an dependable tubular member, an 
anchoring device adapted to . couple the expandable tubular member to the 
preexisting structure, arid an expansion cone movably coupled to the expandable 
tubular member and adapted to radisdiy expand the expahdabte tubular member. In 
a preferrml embodbnent. the expandable tubular member includes: a pair of tubular 
members having threaded pordons coupled to one another, and a quantity of a 
sealant within the threaded portions of tha tubular members. In a preferred 
embodiment, the sealant . is selectM from the group consisting of epoxies. 
themnosetting sealing compounds, curable sealing conipounds. and sealing 
compounds having poiymerteable materials. In a piBfamd embodiment, the sealant 
include an initial cure cyde and a final cure cyde. In a prefened embodbnent, the 
sealant can be stretched up to about 30 to 40 percent without failure. In a preferred 
embodiment, the sealant is resistant to conventional wellbore fluidic materials. In a 
prefened embodiment, the material properties of the sealant are substantially stable 
for temperatures ranging from about 0 to 450 T. Ih a preferred embodiment, the 
threaded portions of the tubular members Include a primer for improving the 
adhesion of the sealant to the threaded portions. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone nxjvably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: a pair of rings for 
engaging the preexisting staucture. and a sealing element positioned between the 
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rings for sealing the interface between the tutnjiar memlseir and the preexisting 
stnidure. 

An apparatus for coupling an expandable tubular nnember to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular nr»ember to the 
preexisting struchjre. and an expansion cone movably coupled to the expandable 
tubular meniber and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes one or more 
slots. In a preferred embodiment, the slots are provided at a preexpanded portion of 
the expandable tubular member. In a preferred embodiment, the slots are provided 
at a non-preexpanded portion of the tutHilarnwrnber. 

An apparatus for coupling an expandable tubular nnember to a preexisting 
structure has also been described thett includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably couplqd to the expandable 
tubular member and telapted to radially expand the expandable tubular member, in 
a preferred embodiment, the mpandable tubular member includes: a first 
preexpanded portion, an irttermediato portion coupled to the first preexpanded 
portion including a sealing element, and a secorid preexpanded portion coupled to 
the intermediate portion. 

An apparatus for coupling an mpahdabte tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandabte tubular member to the 
preexisting structure, ah expansion cone movably coupled tip the expandable tubular 
memt)er and adapted to radially exparid the expandable tubular .member, and a 
vaiveable fluid passage coupled to the anchoring device. 

An apparatus for coupling ah expandable tubular member to a preexistihg 
structure has also been described that includes a fks\ support ntember, a siscond 
support member coupled to the first support member, an expansion cone coupled to 
the first support member, an expandable tubular member coupled to the expansion 
cone, and an anchoring device coupled to the second support member adapted to 
couple the expandable tubular memt)er to the preexisting structure. In a preferred 
embodiment, the anchoring device is positioned above the expansion cone. In a 
preferred embodiment, the outsicte diarrieter of the expansion cone Is greater than 
the Inside diameter of the expandable tubular member. In a preferred embodiment, 

118 



the outside diameter of the expansion cone is approximately equal to the outside 
diameter of the exparKlable tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
stmcture has also been described that includes a first support member, a second 
support member coupled to the first support member, an expansion cone coupled to 
the first support member, an expandable tubular member coupled to the expansion 
cone, and an explosive anchoring device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting structure. 

An apparatus for coupling an expandable tobutar rnember to a preexisting 
ftmcture has also been described that includes a support member, an expandable 
expansion cone coupled to the support member, and an expandable tubular 
member coupled to the expansion cone. 

An apparatus for coupling an expandable tubular member to a preexisting 
stmcture has also been described that includes a support member, an expandable 
expanston oone coupled to the support member, and an expandable tubular 
member coupled to the expandable expansion cone. In a preferred embodiment, 
the expandable tubular member includes one or tnore anchoring devices, in a 
preferred embodiment, the expandable tubular member Indudes a slotted end 
portion. 

An apparaitis for coupling an expandable tubular to a preexisling structure 
has also been described that includes a support member, an expansion cone 
coupled to the support member, an expandable tubular member odiqpled to the 
expanston cone including one or more shape tmnrny metal inserts, and a heater 
coupled to the support member in opposing relation to the shape memory metal 
inserts. 

An apparatus for coupling an expandable tubular merriber to a preexisting 
stmcture has also been described that includes a support member, 
an expanston cone coupled to the support member, an expandable tubular member 
coupled to the expandable expansion cone, and a resilient anchor coupled to the 
expandable tubular member. In a preferred embodiment, the resilient anchor 
Includes a resilient scroll. In a preferred embodiment, the resilient anchor includes 
one or moTB resilient arms. In a prefenred embodiment, the resilient anchor 
includes: one or more resilient radially oriented elements. In a preferred 
embodiment, the resilient anchor is adapted to mate with the expansion cone. 
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An expandable tubular member has also been described that includes an 
expandable tubular body, one or more resilient panels coupled to the expandable 
tubular body, and a release member releasably coupled to the resHient panels 
adapted to controllably release the resilient panels. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, 
an expansion cone coupled to the support member, an expandable tubular member 
coupled to the expandable expansion cone, and an anchor coupled to the 
expandable tubular rnertitier. including: one or more spikes pivotally coupled to the 
expandable tubular member for engaging the preexisting structure. In a preferred 
embodiment, the apparatus further includes one or more corresponding actuators 
. fbr pivoting the spikes. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, 
an expahston cone coupled to the support member, an expandable tubular member 
coupled to the expandaA>le expcviston cone, and an anchor coupled to the 
expandable tubular meiTter, including: one or more petal baskets pivotally coupled 
to the expandable tubular member. In a prsf^rred embodintent. the apparetus 
fiffther includes one or more correspondinjg actuators for pivoting the petal baskets. 

An apparatus for coupling an expandable tobular member to a preexisting 
structure has also been described that bidudes a support member, an expansk)o 
cone coupled to the support member, an mpandable tubular member ooupled to the 
expanston cone, indudhg: a sfotted portfon provided at one end of the expandable 
tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
stmcturs has also been described, that includes a support member, an expansion 
cone, an expandable tubular member coupled to the expansion cone, a coupling 
device coupled to the support merttber and an end portion of the expandable tubular 
member, and a mass coupled to the end portion of the expandatHe tubular member. 
In a prefened embodlinent, the weight of the mass is greater than about 50 to 100 
% of the yield strength of the expandable tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member including a fluid 
passage, an expansion cone coupled to the support member, an expandable tubular 
member coupled to the expansion cone, a slip joint coupled to the expansion cone, 
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an end plate coupled to the slip joint, a fluid chamber coupled to the fluid pass^e, 
the fluid chamber defined by the interior portion of the expandable tubular member 
between the expansion cone and the end plate. 

A method of coupling a tubular member to a preexisting structure has been 
described^ ttiat indiKles positioning the tubular member and an expansion cone 
within the preexisting stmcture; axially displadng the expansion cone, renfx>ving the 
expansion cone, and applying direqt radial pressure to the first tubular member. In a 
preferred embodiment, axially displacing the expansion cone includes pressurizing 
at least a portion of the interior of the tubular member. In a preferred embodiment, 
axially displacing the expansion cone includes: injecting a fluidic material into the 
tubular member. In a prefenned erhbodiment. axially displacing the expansion cone 
includes: applying a tensile force to the expansion cone, in a prefenned 
embodlnnent. axially displacing the exparision cone inclu(i|es: displacing the 
expansion cone into the tubular member. In a preferred embodiment, axially 
displacing the expansiion cone Includes: displacing the expansion cone out of the 
tubular member. In a pr0f9rred embodiment, axially displadnig the expansion cone 
radially expands the tubular member by about 10% to 20%. In a preferred 
embodiment, applying direct radial pressure to the first tubular member radially 
expands the tubutar member by up to about 5%. In a preferred enrtbodiment, 
applying direct radial pressure to the tubular member includes applying a radial 
force at discrete locations. In a preferred enibodiment, the preexisting structure 
includes a wellbore casing. In a prefenred embodiment, the preexisting , structure 
includes a pipeline, in a preferred embodiment, the preexisting structure includes a 
structural support. 

An apparatus also has been described that includes* a tubular member 
coupled to a preexisting structure. The tubular member is coupled to the preexisting 
structure by the process of: positioning the tubular member and an expansion cone, 
within the preexisting staicture, axially displacing the expansion cone, removing the 
expansion cone, and applying direct radial pressure to the tubular member. In a 
preferred embodiment, axially displacing the expansion cone includes: pressurizing 
at least a portion of the interior of the tubular member. In a prefened embodiment, 
axially displadng the expansion cone Includes: injecting a fluidic material into the 
tubular memtler. In a prefened embodiment, axially displacing the expansion cone 
includes: applying a tensile force to the expansion cone. In a preferred 
embodiment, axially displacing the expansbn cone Includes: displacing the 
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expansbn corve into the tubular meml)er in a preferred ennbodlnient, axially ^. 
displacing the expansion cone includes: displacing the expanston cone out of the 
tubular niemlwr. In a preferred enribodlment, axially displacing the expansion cone 
radially expands the tubular member by about 10% to 20%. In a preferred 
5 embodinrwnt, applying direct radial pressure to the tubular ^ 
the tubular member by up to about 5%. In a preferred embodiment, applying direct 
radiar pressure to the tubular member includes applying a radial force at discrete 
tocatlons. In a prefenred embodiment, the preexisting structure Includes a wellbore "1 
casing, in a preferred enribodinrtent, the preexisting structure indudes a pipelh^^ In 

10 a preferred en*odlrnent. the preexisting structure Indudes a St "| 
AHhough this detailed description has shown and described illustrative 
embodiments of the invention, this description contemplates a wide range of H 
modificaticms, changes, and subsfitutibns. In some instences, one may employ 
some features of the present Invention without a corresponding use of the other H 

15 features. Accordingly, tt is appropriate that readers should construe the appended . 

daims broadly, and in a manner consistent with the scope of the invention. ^ 




i 
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CLAIMS 

1 An apparatus, oomprising: 

a tubular member coupled to a preexisting stmc^ 

wherein the tubular member is coupled to the preexisting structure by the 
prooessof: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

, axially displacing the expansion cone; 

removing the expansion cone; and ' 
applying direct radial pressure to the tubular member. 

2. The apparatus of daim 1 . wherein axially displacing the expansion cone 
includes: 

pressurizing at least a portion of the interior of the tubular member. 

3. The apparatus of daim 1, wherein axially displadng the expansion cone 
indudes: 

injecting a fluldic material into the tubular member. 

4. The apparatus of daim 1 , wherein axially displadng the expansion cone 
indudes: 

applying a tisrisile force to the expansion cone« 

5. The apparatus of daim 1 , wherein axially displacing the expansion cone 
indudes: . 

displadng the expansion cone into the tubular member. 

6. The apparatus of daim 1 , wherein axially displadng the expansion cone 
indudes: 

displadng the expansion cone out of the tubular member. 

7. The apparatus of daim 1 , wherein axially displadng the expansion cone 
radially expands the tubular member by 1 0% to 20%. 
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8. The apparatus of daim 1 , wherein applying direct radial pressure to the 
tubular rnennt)er radially expands the tut>ular rnernt>er 

9. The apparatus of dairn 1 , wherein applying direct radial pressure to the 
tubular member includes applying a radial force at discrete locations. 

10. The apparatus of daim 1, wherein the preexisting structure indudes. a 
wellbore casing. 

11. The apparatus of daim 1 , wherein the preexisting staicture indudes a 
pipeline. 

12. The apparatus of daim 1 . wherein the preexisting structure indudes a 
structural support. 
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1 . A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the tubular member and an expansion cone within the preexisting 
5. structure; 

anchofing the tubular member to the preexisting structure; 
axially displacing the expansion cone relative to the tubular member by 
puHIng the expansion cone through the tubular memben and 

lubricating the Interface between the expansion cone and the tubular 
10 member. 

2. The method of daim 1 , wherein lubricating the interface between the 
expansion cone and the tubular member includes: 

injecting a lubricating fluid into the treiiing edge of ttie interfece betM^ 
15 expansion cone and tt)e tubular meniber. 

3. The mettiod of daim 2. wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10.000 oentipoise. 

20 4. The metiiod of dk\m 2, wherein the injecting indudes: 

injecHrig lubricating fluid into a tapered end of ttie expansion cone. 

5. The method of daim 2, wherein the ir^ecting indudes: 

Injecting lubricating fluid into U>e area around the axial midpoint of a first 
25 tapered end of ttie expansion cone. 

6. The metiiod of daim 2, whereiri ttie injeding indudes: 
injecting lubricating fluid into a second end of the expansion cone. 

30 7. The method of daim 2. wherein ttie injecting indudes: 

injecting lubricating fluid into a tapered first end and a second end of ttie 
expansion cone. 

8. The method of daim 2, wherein ttie injecting indudes: 
35 injecting lubricating fluid Into an interior of ttie expansion cone. 
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9. The method of claim 2, vvherein the injecting indu^^ 

injecting lubricating fluid through an outer surface of the expansion cone. 

5 10. The nnethod of daim 2« wherein the injecting indudes: 

injecting the lubricating fluid into a plurality of discrete locations along the 
trailing edge portion. 

11. The method of daim 2i wherein the lubricating fluid comprises: 
10 drilling mud. 

12. The method of daim 2, wherein the lubricating fluid further indudes: 
TorqTrirti III; . 

EPMudlib;and 
15 DrillN-Slld. 

13. The method of daim 2, wherein the lubricating fluid comprises: 
ToiqTrimlll; 

EPMUdKb;and 
20 DriUN-Siid. 

14. The rnethod of daim 1, wherein lubricating the interface be^^ 
expansion cone and the tubular member indudes: 

coating the interior surface of ttie tubpiar member witii a lubricant 

25 

1 5. The method of daim 1 . wherein lubricating tt)e interface between ttie 
expansion cone and ttie tubular member indudes: 

coating the interior.surface of ttie tubular member witti a first part of a 
lubricant; and 

30 applying a second part of ttie lubricant to ttie interior sur^K:e of the tubular 

memt>er. 

1 6. The mettiod of daim 1 4» wherein the lubricant comprises a metallic soap. 
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17. The method of claim 14, wherein the lubricant is selected from the group 
consisting of C-Lut)e-10. C-PHOS-58-M, and C-PH0S-5WL 

18. The method of daim 14, wherein the lubricant provides a sliding friction 
coefficient of less than at)out 0.20. 

19. The method of daim 14. wherein the lubricant is cheniically bonded to the 
interior surfaces of the tubular members. 

20. The method of daim 14, wherein the lubricant is mechanically bonded to the 
interior surfaces of the tubular members. 

21 . The method iof daim 14. wherein the lubricant is adhesively bonded to the 
interior surface of the tubular mmbers. 

22. The method of daim 14, wherein the lubricant indudes epoxy, molybdenum 
disulfide, graphite, aluminum, copper, alumisilicate and poTyethylenepolyamihe. 

23. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tiibUlar member and an expansion cone within the preexisting 
structure; 

anchoring the tubular nrieniber to the preexisting strudure; and 

axially displadng the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular memben 

wherein the tubular member indudes: 

an annular member, induding: 

a wall thidcriess that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 

imperfections of less than about 8 % of the wall thickness; 

no failure for radial expansions of up to about 30 %; and 

no necking of the walls of the annular memt>er for radial expansk)ns of up to 
about 25%. 
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24. A method of coupling a tubular member to a preexisting structure, 
comprising: 

injecting a lubricating fluid into the preexisting structure 
posittoning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
axiaity displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member. 

25. The method of daim 24, wherein the lubricating fluid comprises: 
BAf^LUB GOLD-SEAL^ brand drilling mud lubricant. 

26. A method of coupling an expandable tubular member to a preexisb^^ 
strudufe, conr^Nlsing: 

positioning the expandable tubular niember and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting staicture; and 

axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member; 

wherein the expandable tubular hnember Includes: 

a first tubular member, : 

a second tubular member,, and 

a ttveaded connection for coupling the first tubular member to the second 
tubular member, the threaded connection Including: 

one or rrwe sealing members for sealing the ihterfoce between the first and 
second tubular members. . 

27. The method of claim 26. wherein the threaded connection comprises a pin 
and box threaded connection. 

28. The method of daim 26, wherein the sealing members are positioned 
adjacent to an end portion of the threaded connection. 

29. The rnethod oF daim 26, wherein one of the sealing membere is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
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the sealing members is not positioned adjacent to an end portion of the threaded 
oonnectton. 

30. The method of daim 26, wherein a plurality of the sealing memt>ers are 
positioned adjacent to an end portion of the threaded connection. 

31 . A method of coupling an expandable tubular menriber to a preexisting 
structure, comprising: 

positioning the expandable tubular.member and an expansion cone within 
the preexisting structure; 

arichoring the expandable tubular member to the preexisting stmcture; and 

axiaiiy displacing the expansion cone relative to the expanddble tubular 
member by pulling the expansidn cone through the exparidaUe tubular memben 

wherein the expandable tubular member indudes a plurality of tubular 
members having threaded porthJns that are coupled to one another by the process 
of: coating the threaded portions of the tubular nnembers with a sea^^ 

coupling the threaded portions of the tubular members; and 

curing the sealant 

32. The method of daim 31 , wherein the sealant Is selected from the group 
consisting of epoxies, thermosetting sealing oonrvxMjnds, ctjrable seallr^ 
compounds, arid sealing compounds having polymerizable materials. 

33. The method of daim 31, further induding: 

initially curing the sealant pric^ to radially expanding the tubular members; 
and 

finally curing the sealant efter radially expanding the tubular members. 

34. The method of daim 31 , wherein the sealant can be stretched up to about 30 
to 40 percent after curing without failure. 

35. The method of daim 31, wherein the sealant is resistant to conventional 
wellbore fluidic materials. 
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36. The method of daim 31 , wherein the material properties of the sealant are 
substfintlaliy stable for temperatures ranging from about 0 to 450 ^F. 



37. The method of daim 31, further induding: 

5 applying a primer to the threaded rK>rtions of the tubular members prior to ^ 

ooating the threaded portons of the tubular members with the sealant 

38. The method of ddim 37, wherein the primer indudes a curing catalyst. 

10 39. The method of daim 37, wherein the primer is applied to the threaded portion 
of one of the tubular members and the sealant is applied to the threaded portion of 
the other one of the tubular members. 1 
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40. The method of daim 37, wherein the primer indudes a curing catalyst 



41 . A method of coupling a tubular memt)er.to a preexisting structure, 
comprising* 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

20 anchoring the tubular member to the preexisting stnicture; and 

axially displadng the expansion cone relative to the tubular member by 
pulling the expansion pone through the expandable tubular member; 
wherein the tubular member indudes: 
a pair of rings for engaging the preexisting structure; and 
25 a sealing element positioned between the rings for sealing the interface 

between the tubular member and the preexisting structure. 

42. A method of coupling a tubular meml>er to a preexisting structure, 
comprising: 

30 posittoning the expandable tubular member and an expansion cone within 

the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axially displadng the expanston cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member 
35 wherein the tubular mrnber indudes one or rTX)re slots. 
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43. The method of daim 42, wherein the slots are provided at a preexpanded 
portion of the tubular member. 

44. The method of claim 42, wherein the slots are provided at a nop- 
preexpanded portion of the tubular member. 

45. A method of coupling a tubular member to a preexisttng structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

andioring the expandable tubular member to the preexisting structure; and 

axialiy displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 

wherein the tubular member includes: 

a first preexpanded portion; 

an intennedlate portion coupled to the first preexpanded portion including a 
seaBng element; arkl 

a second preexpanded portion coupled to the intemnediate portion. 

46. A nrtethod of coupling a tubular membeir to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular mmnber to the preexisting structure; and 

axialiy displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member by 
. applying an axial force to the expansion cone; 

wherein the axial force includes: 

a substantially constant axial force; and 

an increased axial force. 

47. The method of daim 46, wherein the increased axial force is provided on a 
periodic basis. 
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48. The method of dalm 46. wherein the increased axial force is provided on a 
random basis. 



49. The method of daim 46, wherein the ratio of the increased axial force to the 
5 sutxstantially constant axial force ranges from about 5 to 40 %. 

51 . A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member arid an expansion cone within the preexisting 
10 structure; 

anchoring the tubular member to the preexteting structure; and 
axially displacing the expanston cone relative to the expandable tubular 
member by pushing and pulling the expansion cone through the expandable tubular 



15 

52. The method of daim 51 , wherein pushing the expansion cone indudes: 
injecting a pressurized fluidic material into contact with the expanston cone. 

53. A method of coupling a tubular member to a preextetirig structure, 
20 oomprisihg: 

positioning the tubular mentf)er and an expansion cone within the preexisting 
stnjcture; 

anchoring the hibular member to the preexisting structure; 
axially displadng the expansion cone relative to the tubular member by 
25 puHhig the expanston cone through the expandable tubular memben and 

injecting a curable fluidic sealing material between the tubular member and 
the preexisting structure prior to axially displadng the expansion cone. 

54. A method of coupling a tubular member to a preexisting structure, 
30 comprising: 

positioning the tubular member and an expanston cone within the preexisting 
strudure; 

anchoring the tubular member to the preexisting strudure by increasing the 
size of the expanston cone; and 



132 



axtally displacing the expansion cone relative to the tubular niember by 
pulling the expansion cone through the tubular niember. 

55. A method of coupling a tubular member to a preexisting structure. 
5 comprising: 

positioning tha tubular member and ah expansion cone within the preexsttng 
structure; 

anchoring the tubular member to the preexisting stnjcture by heating a 
portion of the tubular member and 
10 axialiy displacing the expansion cone r^ative to the tubular member by 

pulling the expansion cone through the tubular member. 

56. A method of co(4>ling an expandable tubular member to a preexisting. . 
structure, comprising: . 

15 positioning the expandable tubular member, an expansion cone, and an 

anchoring device within the preexisting structure; 

positioning the anchoring device above the expansion cone; 
anchoririg the expandable tubular member to the preexisting structure using 
the anchoring device; and 
20 axialiy displacing the expansion cone. 

57. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the tubular member and an expansion cone within the preexisting 
25 structure; 

explosively anchoring the tubular memt)er to the preexisting structure: and 
axialiy dispiadng the expansion cone relative to this tubular 

58. A method of coupling an expandable tubular to a preexisting structure. 
30. comprising: 

fixing the position of .an expansion cone witNn the preexisting structure; 
driving the expandabto tubular memt)er onto the expansion rone in a first 
direction; and 

axialiy displacing the expansion cone in a second direction relath/e to the 
35 expandable tubular member; 
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wherein the first and second directions are different. 

59. A method of coupling an e}q>andabie tubular nrienril)er to a preexist^^^ 
structure, comprising: 

placing ttie expandat>le tubular, an expansion cone, and a resilient anchor 
within the preexisting structure; 

releasing the resilient anchor; and 

axially displacing the expansion cone within the expandable tubular member. 

60. A method of coupling an expandable tubular member to a preexisting 
stmcture, comprising: 

piadrig the expandable tubular member, an expansion cone, and an anchor 
into the preexisting stmcture; 

anchoring the expandable tutxJlar member to the preexisting staicture by: 
pivoting one or mors engagement elements; and 
axially displacing the expansion cone. 

61. The method of daim 60, wherein pivoting the engagement elements 
includes: 

actuating the engagement elements, 

62. The method of daim 60, wherein ph^ting the engagement elements 
indudes: 

pladng a quantity of a fluidic rnatarial onto the engagernent elemente^ 

63. The method of daim 60, wherein piyoting the engagement elements 
indudes: 

displadng the expandable tubular member. 

64. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

pladng the expandable tubular member and an expansion cone into the 
preexisting structure; 

pladng a quantity of a fluidic material onto the expandable tubular member to 
anchor the Ofxpandabie tubular member to the preexisting structure; and 
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axially displacing the expansion cone. 



65. The methcxl of daim 64. wherein the fluidic material comprisies a barite plug. 
5 66. The method of claim 64» wherein the fluidic material comprises a flex plug. 

67. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the expandable tubular member and an expansion cone into the 
10 preexisting structure; 

anchoring the expandable tubular member to the preexisting structure by 
injecting a quantity of a hardenable fluidic material into the preexisting structure; 
at least partially curing the harderiabie fluidic sealing material; and 
axially displacing the expansion cone. 

15 

68. A rnethod of coupling an expandable tubular rnernber to a preexisting 
structure, comprising: 

placing the mpandable tubular member and an expansion cone within the 
preexisting structure; and 
20 applying an axial force to the expandable tut)ular member in a downward 

direction. 

60. A method of coupling an expandable tubular member to a preexisting 
^ structure, comprising: 

25 placing the expandable tubular member and ah expansion cone within the 

preexisting structure; 

•r- 

injecting a quantity of a first fluidic material haying a first density into the 
region of the preexisting structure outside of the expandable tubular member; and 
^ injecting a quantity of a second fluidic material having a second density into a 

30 portion of the expandable tubular nriember below the expansion c^ 
^ wherein the second density is greater than the flrst density. . 

r 70. A method of coupling an expandable tubular member to a preexisting 

structure, comprising: 
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pladnig the expahcteble tubiriar member and an ex^ 
preexisting structure; 

anchoring the expandable tubular ntember to the preexisting structure; 

applying an axial force to the expansion bone; and 

pressurizing an interior portion of the expandable tubular member below the 
expansion cone. 

71 . A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular meniber and an expansion cone into the 
preexisting structure; and 

applying an axial force to the expandable tubular member. 

72. An apparatus for couphhg a tubular member to a preexisting stnjcture. 
comprising: 

an expandable tubular memben 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting struchjre; and 

an expansion cone movably coupled to the expandable tubular nra 
adapted to ridialiy expand the expandabfe tubular member, including: 

a housing including a tapered first end and a second end; 

one or more grooves fomied in the outer surface of the tapered first end; and 

one or nriore waa\ flow passages fluididy coupled to the grooves. 

73. The apparatus of daim 72, wherein the grooves comprise drcumferehtlal 
grooves. 

74. The apparatus of daini 72, wherein the grooves comprise spiral grooves. 

75. The apparatus of daim 72, wherein the grooves are concentrated around the 
axial midpoint of the tapered portion of the housing. 

76: The apparatus of daim 72. wherein the axial flow passages comprise axial 
grooves. 

136 



77. The apparatus of daim 76, wherein the axial grooves are spaced apart by at 
least about 3 inches in the circumferential direction. 

78. The apparatus of claim 76, wherein the axial grooves exierld from the 
tapered first end of the body to the grooves. 

79. The apparatus of claim 76, wherein the axial grooves extend from the 
second end of the body to the grooves. 

80. The apparatus of daim 76, wherein the axial grooves extend from the 
tapered first end of the body to the second erid of the body. 

81 . The apparatus of daim 72. wherein the axial flow passages are positioned 
within the housing of the e^nsion pone. 

82. The apparatus of daim 81 , wherein the axial flow passages extend from the 
tapered first end of the body to the grooves. 

83. The apparatus of daim 81, wherein the axial flow passages extend 
tapered first erKi of the body to the second end of the body . 

84. The apparatus of daim 83, wherein the axial flow passages extorMJ from the 
second end of the body to the grooves. 

85. The apparatus of daim 83, wherein one or more of the flow passages indude 
inserts having restricted flow passages. 

86. The apparatus of claim 83, wherein one or more of the axial flpw passages 
indude filters. 

87. The apparatus of claim 72, wherein the cross seictibnal area of the grooves is 
greater than the cross sectional area of the axial flow passages. 

88. The apparatus of daim 72, wherein the cross-isectional area of the grooves 
ranges from alK)ut 2X10^ jnMo 5X10'* in*. 
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69. The apparatus of daim 72. wherein the cross^sediorial area of the axial flow 
passages ranges from atx>ut 2X1(r* in^ to 5X10^ in^ 



5 90. The apparatus of daim 72, wherein the angle of attadc of the first tapered 
end of the body ranges from alxMji 10 to 30 degrees. 

91 . The apparatus of daim 72. wherein the grooves are concentrated in a trailing 
edge portion of the tapered first end. 

10 

92. The apparatus of daim 72, wherein tfie angle of indination of the axial flow 
passages relative to the longitudinal axis of the expansion oone is greater than the 
angle of attack of the first tapered end. 

15 93. The apparatus of daim 72» wherein the grooves indude: 
* a flow chanriel having a first radius of curvature; 
a flrst shoulder positioned on one side of the flow channel having a second 
radius of curvature; and 

a second shoulder positioned on the other side of the flow channel having a 
20 third radius of curvaUire. 

94. The apparatus of dain^ 93, wherein the first, second and third radii of 
cun^ature are 8ul>stantlally equal. 

25 95. The apparatus of daim 72, wherein the axial flow passiages indude: 

a flow chanriel haying a first radius of curvature; 

a flrst shoulder positioned on one side of the flow channel having a second 
radius of cun^ature; and 

a second shoulder positioned on the other side of the flow channel having a 
30 third radius of curvature. 



96. The apparatus of daim 95, wherein the flrst. second and third radii of 
curvature are substantially equal. 
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r- 97. The apparatus of claim 95, wherein the second radius of curvature is greater 

than the third radius of curvature. 

98. An apparatus for coupling an expandable tubular member to a preexisting 
p. 5 structure, comprising: 

an expandable tubular nriember; 
^ an anchoring device adapted to couple the expandable tubular member to 

the preexteting structure; and 
^ . an expansion cone movabty coupled to the expandable tubular nriember and 

10 adapted to radially expand the expandable tubular memt)er; 
wherein the expandable tubular member Includes: 
an annular memt)er. having: 
a wan thickness that varies less than about 8 %; 
^ a hoop yield strength that varies less than about 10 %; . 

15 imperfectionsof less than iabout 8 % of the wall thickness; 

T no failure for radial expansbns of up to about 30 %; and 

ho necking of the walls of the annular member for radial expahstons of up to 
P irt)0ut25%. 

^ 20 99. An apparatus for coupling an expandable tubular member to a pree)dsting 

structure, comprising: 
p. an expandable tubular memben 

an anchoring device adapted to couple the expandable tubular member to 
^ the preexisting structure; and 

25 an expansion cone movably coupled to the expandable tubular member and 

adapted to radially expand the expandable tubular member, 
wherein the expandable tubular rnember includes: 
a first tubular member, 
P a second tubular member; and 

30 a threaded connectton for coupling the first tubular member to the second 

r tubular member, the threaded connectton including: 

one or more sealing members for sealing the interface between the first and 
r second tubular members. 
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100. The apparatus of daim 99, wherein the threaded connection comprise a 
pin and t)ox threaded connection. 

101. The apparatus of dalm 99, wherein the sealing memt)ers are positioned 
adjacent to an end portion of the tlires^d oonriectior). 

102. The apparatus of daim 99, wherein one of the sealing memt)ers is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
the seaBng memt>er8 is not positioned adjacent to an end portion of the threaded 
connection. 

103. The apparatus of daim 99. wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

104. An apparertus for coupl^g an mpandable tubular member to a preexisting 
sinjcture, comprising: 

an {expandable tubular member; 

an anchoring device adaptMl to coupie the expandable tubulai; inerniMr to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adE^rted to radjaily expand the Expandable tubular rneniben 

wherein the expandable tubular member includes: 

a layer of a lubricant coupled to the interior surface of the tubular member. 

105. The apparatus of dalm 104. wherein the lubricant comprises a metallic soap. 

106. The apparatus of daim 104, wherein the lubricant is selected from the group 
consisting of C-Lube-10. C-PH0S-«8-M. and C-PHOS-58-R. 

107. The apparatus of daim 104. wherein the lubricant provides a Sliding friction 
coefficient of less than about 0.20. 1 

108. The apparatus of daim 104, wherein the hibricant is chemically bonded to 
the interior surface of the expandable tubular member. 
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109. The apparatus of daim 104. wherein the lubricant is mechariicaliy bonded to 
the Interior surfoce of the expandable tubular member. 

110. The apparatus of daim 104, wherein the lubricant is adhesively bonded to 
P 5 the interior surface of the expandable tubular member. 

^ 111. The apparatus of claim 110, wherein the lubricant indudes epoxy, 

rmlybdenurn disulfide, graphite, aluminum, copper, atumlsHi^^ 
polyethyienepolyamine. 

^10 

1 12. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an exparKiable tubular member; 
^ an anchoring device adapted to couple the expandable tubular member to 

19 - the preexisting structure; and 

r ari expansion cormnriovably coupled to the expandable tubular nnernb^ 

adapted to radially expand the expandable tubular nrim 
r wherein the expandable tubular member indudes: 

a pair of tubular members having threaded portioris coupled to one another, 

20 and 

a quantity of a sealant within the threaded portions of the tubular members. 

113. The apparatus of daim 1 1 2, wherein the sealant is selected from the group 
consisting of epoxies, thermosetting sealing compounds, curable sealing 

25 compounds, and sealing compounds having polymerizable materials. 

1 14. The apparatus of claim 112, wherein the sealant indudes an initial cure cyde 
and a final cure cyde. 

30 115. The apparatus of claim 112, wherein the sealant can be stretched up to ^ 
about 30 to 40 percent without failure. 

116. . The apparatus of daim 112, wherein the sealant is resistant to conventional 
welibore fluidic materials. 

35 
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117. The apparatus of daim 112. wherein the material properties of the sealant 
are substantially stable for temperatures ranging firom about 0 to 450 ^. 

118. The apparatus of daim 1.12, wherein the threaded portions of the tubular 

5 members indude a primer for Improving the adhesion of the sealant to the threaded 
portions. 

1 19. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

10 an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone nrx>viabty coupled to the expandable tubular member and 
adapted to radially, expand the expandable tubular ririernber, . 
15 wherein the expandable tubular member indudes: apair bf rings for 

engaging the preexisting structure; and 

a sealing element positioned between the rings for sealing the interface 
b^ween the tubular rhember and the preexisting structure. 

20 120. An apparatus for coupling an expandable tubular member to a preexisting 
stmcturs, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 
25 an expansion cone movat)iy coupled to the expandable tubular member and 

adapted to radially expand the expandable tubular member; 

wherein the expandable tubular member indudes one or more stots. 

1 21 . The apparatus of daim 1 20, wherein the slots are provided at a preexpanded 
30 portion of the expandable tubular member. 

122. The apparatus of daim 120, wherein the slots aiB provided at a non- 
preexpanded portion of the tubular rnember. 
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1 23. An apparatus for ooupiing an expandable tubular member to a preexisting 
structure* cxmiprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
5 the preexisting structure; and 

an expansion cone nr^ovably coupled to the expandable tubular member and 
adapted to redialiy expand the expandat)ie tubular member, 
wherein the expandable tubular memt)er Includes: 
a first preexpanded portion; 
10. an Intermediate portion coupled to the first preexpanded portion including a 

sealing element, and 

a second preexpanded portion coupled to the intermediate portion. 

124. An appatratus for coupling an expandable tubular member to a preexisting 
15 structure, comprising: 

ah mpandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 

the preexisting structure; 

an expansion cone movaUy coupled to the expandable tubular member and 
20 adapted to radially expand the expandable tubular member; and 
a vaWeaMe fluid passage coupled to the anchoring device. 

125. An apparatus for coupling an expandable tubular member to a preexisting 
sthicture, comprising: 

25 a first support member; 

a second support member odtjpled to the first support member; 

an expansion cone coupled to the first support rnemben 

an expandable tubular member coupled to the expansion cone; and 

an anchorir^ device coupled to the second support member adapted to 

30 couple the expandable tubular merr^r to the preexisting structure; 

wherein the anchoring device is positioned above the expansion cone. 

126. The appaunatus of daim 125. wherein the outside diameter of the expansion 
cone is greater than the Inside diameter of the expiarulable tubular memt)er. 
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1 27. The apparatus of daim 125. wherein the outside diameter of the expansion 
cone is approximateiy equal to the outside diameter of the expandat)le tut>ular 
member. 



5 1 28. An apparabjs for coupling an expandable tubular member to a preexisting 
stmcture, comprising: 

a first support member, 

a second support member coupled to the first support member; 
an expansion cone coupled to the first support member; 
10 an expandable tubular member coupled to the expansion cone; and 

an explosive anchoring device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting structure. 

129. An apparatus for coupling an expandable tubular number to a preexisting 
ISi ' structure, comprising: 

a support mernber, 

an expandable expansion cone coupled to the support member, and 
an expandable tubular member coupled to ttie expansion cone. 

20 130. An apparatus for coupling an expandable tubular mernber to a preexisting 
structure, comprising: . 
a support niember: 

an expandable expansion cone coupled to the support memben and 

an expandable tubular member coupled to the expandable expansion cone. 

25 

131. The apparatus of daim 130, AAdierein the expandable tubular membcir 
indudes one or more anchorinjg devices. 

132. The apparatus of daim 130, wherein the expandable tubular member 
30 indudes a slotted end portion. 

1 33. An apparatus for coupling an expandable tubular to a preexisting structure, 
comprising: 

a support member; 
35 an expansion oorie coupled to the support member, 
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an expandabto tubular member coupled to the expansion cone including one 
or more shape memory metal inserts; and 

a heater coupled to the support mmber in opposing rejation to the shape 
memory metal inserts. 

5 

1 34. An apparatus for oouplnfig an expandat)le tubular member to a preexisting 
structure, comprising: 

a support member; 

ah expansion cone coupled to the support memben 
10 an expandable tubular member coupled to the expandable expansion cone; 

and 

a resilient anchor ooupljsd to the expandable tubular member. 

135. The apparatus of claim 134, wherein the resilient anchor includes: 
15 a resilient scroll. 

136. The apparatus of daim 134, wherein the resilient anchor includes: 
one or more resilient anms. 

20 137. The apparatus of daim l34,whereiin the resilient anchor includes: 
one or more resilient radially oriented elements. 

1 38. The apparatus of daim 134, wherein the f^silient anchor is adapted to miate 
with the expansion cone. 

25 

139. An expandable tubular member, comprising: 
an expandable tubular body; 

one or nrx)re resilient panels coupled to the expandable tubular body; and 
a release member releasably coupled to the resilient pandls adaptetd to . 
30 " oontroilably release the resilient panels. 

140. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprteing: 

a support member, 
35 an expansion cone coupled to the support member, . 
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an expandable tubular member coupled to the expandable expansion cone; 

and 

an anchor coupled to the expandable tubular rr^mber, including: 
one or more spikes pivotalty coupled to the expandable tubular member for 
5 engaging the preexisting structure. 

141. The apparatus of dalm 140. further including one or more corresponding 
actuators for pivoting the splices. 

10. 142^ An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a supportmemben 

an expansion cone coupled to the support member, 

an exparKlabie tubular member coupled to the expandable expansion cone; 

15 and 

ah anchor coupled to the expandable tubular member, including: 
one or more petal baskets pivotaily qoupled to the expandable tubular 
member. 

20 143; The apparatus of dalm 142, further induding one or more corresponding 
actuators for pivoting the petal badcets. 

144. An apparatus for coupling an expandable tubular member to d preexisting 

structure, comprising: 
25 a support member; 

an e}q3ahsk)n cone coupled to the support menrd>en 

an expandable tubular member coupled to the expansion cone, including: 

a stotted portk^n prevUed at one end of the expandable tubular member. 

30 145. An apparatus for coupling an expandable tubular member to a preexisting 
stmcture, comprising: 

a support member, 
an expanston cone; 

an expandable tubular member coupled to the expansion cone; 
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a coupling device coupled to the support memt>6r and an end portion of the 
expandable tubular memben and 

a mass coupled to the end portion of the expandable tubular member, 
wherein the weight of the mass is greater than about 50 to 100 % of the yield 
5 strength of the expandable tubular member 

146. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member including a fluid passage; 
10 ah expansion cone coupled to the support itiemben 

an expandable tubular member coupled to the expansion cone; 
a slip joint coupled to the expansion cone; 
an end plate coupled to the slip joirit; 

a flciid chamber coupled to the fluid passage, thie fluid chamber defined by 
15 the interior portion of the expandable tubular member between the expansion cone 
and the end plate. 

147. AnriethodofcouplirigatubularmeniibertoaprMxistingstructu^ 
comprising! 

20 positioning the tubular member and gn expansion cone within the preexisting 

structure; 

axiaiiy displacing the expansion cone; 

removing the expansion cone; and 

applying direct radial pressura to the tubular member. 

25 

146. The method of daim 147, wherein axially displacing the expansion cone 
includes: 

pressurizing at least a portion of the interior of the tubular member. 

30 149. The method of claim 147, wherein axially displacing the expansion cone 
includes: 

injecting a fluidic material into the tubular member 

150. The method of daim 147, wherein axiaiiy displacing the expansion cone 
35 indudes: 
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applying a tensile force to the expansion cone. 
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151 . The method of daim 147, wherein axially displacing the expansion cone 
includes: 

displacing the expansion cone into the tubular memt)er. 

152. The method of daim 147, wherein axially displadng the expansion cone 
indudes: 

displadng the expansion cone out of the tulHJiar mend)er. 

153. The method of claim 147, wherein axially displadng the expansion cone 
radially expands the tubular memtier by at>out 10% to 20%. 



154. The method of daim 147, wherein applying direct radial pressure to the first 
15 tubular nnenriber radially expands the tubular member by up to about 5%. 

155. The method of claim 147, wherein applying direct radial pressure to the 
tubular member indudes applying a radial force at discrete locations. 

20 1 56. The method of daim 147, wherein the preexistirig structure indudes a 
wellbore casing. 

1 57. The rnethod of daim 147, wherein the preexisting structure indudes a 
pipeline. 

25 

1 58. The method of daim 147, wherein the preexisting structure indudes a 
stnidural support 

1$9. An apparatus, comprising: 
30 a tubular member coupled to a preexisting structure; 

wherein the tubular member is coupled to the preexisting structure by the 
process of: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

35 axially displadng the expansion cone; 
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removing the expansion cone; and 

applying direct radial pressure to the tubular niember. 

160. The apparatus of daim 159, wherein axially displacing the expansion cone 
5. includes: 

pressurizing at least a portion of the interior of the tutnilar menrtt)er. 

161 . The apparatus of daim 1 59, wherein axially displadng the expansion cone 
Indudes: 

10 injecting a fluidic material into the tubular member. 

162. The apparatus of daim 159, wherein axially displadng the expansion cone 
includes: 

applying a tensile force to the expansion obne.^ 

15 

163. The apparatus of daim 159, wherein a)dally displadng the expansion cone 
indudes: 

displadng the exparaion cone into.the tubular member. 



i p 20 164. The apparatus of daim 1 59, wherein axlatly displadng the expansion cone 

indudes: 

displadng the expansion cone out of the tubular member. 

165. The apparatus of daim 159, wherein axially displadng the expansion cone 
25 radial^ expands the tubular member by about 1 0% to 20%. 

166. The apparatus of daim 159, wherein applying direct radial pressure to the 
tubular member radially expands the tubular mernt^r by up to about 5%. 

30 1 67. The apparatus of daim 1 59, wherein applying direct radial pressure to the 
tubular member indudes applying a radial force at discrete locations. 

166. The apparatus of daim 159, wherein the preexisting structure indudes a 
weUbore casing. . 

35 
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169. ^ The apparatus of claim 150, wherein the preexisting structure includes a 
piptfine. 

170. The apparatus of daim 159, wherein the preexisting stmcture includes a 
5 structural support. 

171 . A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for posltiohing the toJbular member and an expansion cone within the 
10 preexisting structure; 

means for anchoring the tubular member to the prisexisting structure; 

means for axially dlspladng the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular member; and 

means for lubricating the interfiaoe between ttie expansion cone and the 
15 tubular memt)er. 

172. The system of daim 1 71 , wherein the means for lubricating the in^ace 
between the expansion opne and the tubular mernber Includes: 

means for Injecting a lubricating fluid into the trailing edge of the interfoce 
20 between the expansion cone and the tubular member. 

173. The system of daim 172, wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10,000 centipoise. 

25 1 74. The system of daim 1 72, wherein the injecting indudes: 

injecting lubricating fluid into a tapered end of the expansion cone. 

175. The system of dainri 172, wherein the means for injecting Indudes: 
means for injecting lubricating fluid into the area around the axial mMp^int of 

30 a first tapered end of the expansion cone. 

176. The system of daim 172, wherein the weans for injecting indudes: 
means for injeding lubricating fluid Into a second end of the expansion cone. 

35 177. The system of daim 172. wherein the means for injecting indudes: 
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means for injecting lubricatting fluid into a tapered first end and a second end 
of the expansion cone. 
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178. The system of claim 172, wherein the means for injecting includes: 

5 means for injecting lubricating fluid into an interior of the expansion cone. 

179. The system of daim 172. wherein the means for injecting includes: 

means for injecting lubricating fluid through an outer surface of the expandon 

cone. 

10 

180. The system of daim 172, wherein the means for inJecUr^ indiides: 
means for injecting the lubricating fluid into a plurality of discrete locations 

along the trailing edge portion. 

15 181. The system of cteim 172, wherein the lubricating fluM 
drilling mud. 

182. The system of daim 172, wherein the lubricating fluid further indudes: 
TorqTrimlll; 

20 EPMudlib;and 
DrillN-Slld. 

183. Thesystemof daim 172, wherein ttie lubricating fluid comprises: 
TorqTrimlll; 

25 . EP Mudlib; and 
DrillN-Slid. 

184. The system of claim 71 1 , wherein the means for lubricating tiie interface 
between the expansion cone and the tubular member indudes: 

30 means for coating the Interior surface of the tubular member with a lubricant. 

1 85. The system of daim 1 71 . wherein ttie means for lubricating tiie intertece 
between tiie expansion cone and ttie tubular member indudes: 

means for coating the interior surface of the tubular member with a first part 
35 of a lubricant; and 
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means for applying a second part of the lubricant to the interior surface of the 
tubLdarnoemt>er. 

1 86. The system of daim 1 84, wherein the lubricant conriprises a metallic soap. 

5. 

187. The system of daim 184, wherein the lubricant is selected from the group 
consisting of OLube-10, C-PHOS-58-M, and OPHOS-58-R. 

188. The system of daim 184, wherein the lubricant provides a sliding friction 
10 coefficient of less than about 0.20. 

189. The system of daim 184, wherein the lubricant is chemically bonded to the 
Interior surfaces of the tubular members. 

IS 190. The system of daim 184, wherein the lubricant is mechanically bonded to the 
interior surftK»8 of thd tubular merribers. 

191. The system of daim 184, wherein the lubricant is adhesively bonded to the 
interior surfeoe of the tubular memtmrs. 

20 ^ ■ ' * 

192. The system of ddim 184, wherein the lubricant includes epoxy, molybdenum 
diiHiifide, graphite, aluminum, copper, alumisilicate and polyethylenepotyamine. 

1 93. A system for coupling a tubular member to a preexisting structure, 
25 comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 

a}dally displadng the expiansion cone relative to the tubu^^^ 
30 pulling the expansion cone through the tubular member; 

wherein the tubular member indudes: 

an annular member, induding: 

a wall thickness that varies IMS than about 8 %; 

a hoop yteld strength that varies less than about 10 %; 
35 imperfections of less than about 8% of the wall thickness; 
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no failure for radial expansions of up to about 30 %; and 
no necking of the walls of the annular member for radial expansions of up to 
about 25%. 



5 194. A system for coupling a tubular member to a preexisting structure, 
comprteing: 

injecting a lubricating fluid into the preexistir^ structure; 
positioning the tubular member and an expansion cone within the pree)dsting 
structure; 

10 anchoring the tubular member to the preexisting structure; and 

axialty displadng the expansion pone relative to the tubular member by 
pulling the expansion cone through the tubular rnernber. 

105. The system of claim 104. wherein the'tubricating fluid comprises: 
ISl BARO-LUBGOIJ>«EAL^branfi drilling nnKl lubricant 

106. A system for coupling an expandable tubular nfie^ber to a preeidsting 
structure, comprising: 

means for positioning the expandable tubular mennber and an expansion 
20 cone within the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; and 

means for axialty displacing the expansion cone relative to the expandable 
tubular member by pulling the expansion cone through the expandable tubular 
25 member, 

wherein the expandable tubular nr^ember includes: 

a first tubular member, 

a second tubular member, and 

a threaded connection for coupling the first tubular member to the second 
30 tubular member, the threaded connection including: 

one or more sealirig members for sealing the interface between the first and 
second tubular mernbers. 

107. the system of daim 106, wherein the threaded connecttpn comprises a pin 
35 and box threaded connection. 
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198. The system of daim 196, wherein the sealing members are positioned 
adjacent to an end portion of the threaded GonnecUon. 

5 1 99. The system of daim 1 98, wherein one of th^ sealing members is positioned 
adjacent to an erul portion of the threaded obnnecUon; and wherein another one of 
the sealing members is not positioned adjacent to an end portion of the threaded 
connection. 

10 200. The system of daim 196, wherein a plMrality of the sealing members are 
positioned adjacent to an end portipn of the threaded connection. 

201 . A system for coupling an expandable tubular memt>er to a preexisting 
structure, comprising: 

IS means for positioning the expandable tubular member and ah expans^^ 

cone Within the preexisting stnidure; 

means for anchoring the expandable tubular member to the preexisting 
structure; and 

means for axially displadng the expansion cone relative to the expandable 
20 tubular member by pulling the expand cone through the expandable tubular 
member, 

wherein the expandable taibular member indudes a plurality of tubular 
members having threaded portions that ars coupled to one another by the process 

of: 

25 coating the thrsaded portions of tlie tubular members with a sealant; 

coupling the threaded portions of the tubular members; and 
curtnjg the sealant 

202. The systmi of daim 201 , wherein the sealant is selected from the group 
30 consteting of epoxies, thenmosetting sealing ocmpounds, curable sealing 

compounds, and sealing compounds having polymerizable materials. 

203. The system of daim 201. further induding: 

means for initially curing the sealant prior to radially expanding the tubular 
35 members; and 
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means for finally curing the sealant after radially expanding the tubular 
members. 
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204. The system of daim 201 . wherein the sealant can be stretched up to about 
5 30 to 40 percent after curing without failure. 

205. The system of daim 201 . wherein the sealant is resistant to conventiohal 
wellbore fluidic materials. 

1 0 206. The system of dabn 201 , wT^rein the material properties of the sealant are 
substantially stable for temperatures ranging from about 0 to 450 ^. 

207. The system of daim 201> further induding: 

means for applying a primer to the threaded portkm 
15 prior to coating the threaded portions of the tubular members with the sealant 

208. The system cS daim 207, wherein the primer Indudes a curing catalyst 

209. The system of daim 207, wherein the primer is applied to the threaded 
20 portion of one of the tubular members and the sealant is applied to the threaded 

portldn of the other one erf the tubular rhembers. 

210. The system of daim 207^ wherein the primer indudes a curing catalyst. 

25 211. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; ; 

anchoring the tubular member to the preexisting structure; and 
30 axially displadng the expansion cone relative to the tubular member by 

pulling the expansion cone through the expandable tubular member; 
wherein the tubular member Indudes: 
a pair of rings for engaging the preexisting structure; and 
a sealing etemeiit positioned l}etween the rings for sealing the interface 
35 between the tubular membier and the preexisting structure. 
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212. Asystem^fprmuplingatubularmembertoapreexisti^^ 
comprising: 

petitioning the expandable tubutar nneniber and an expansion cone within 
5 the pree)dsting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the expandable tubular 
member by pullirig the expansion cone through the expandable tubular memben 
wherein the tubular member includes one or more slots. 

10 

213. The system of daim 212, wherein the slots are provided at a preexpanded 
portion of the tubular member. 

214. The system of daim 212, wherein the slots are provided at a non- 
15. preexpanded portion of the tubular niember 

215. A system for ooupUng a tubular member to a preexisting structure, 
oomprislhg: 

positioning the.expandaUe tubular member and an expansion cone within 
20 the preexisting structure; 

anchoring the expandable tubular member to the preexisting stmcture; and 

axially dispiadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member; 

wherein the tubular memt)er indudes: 
25 a first preexpanded portion; 

an intermediate portion coupbd to the first preexpanded portion Induding a 
sealing elementp and 

a second preexpanded portion coupled to the intermediate portion. 

30 216. A system for oouplir^ a tubular mernber to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
tiie preexisting structure; 

anchoring the expandable tubularmember to ttie preexisting stmcture; and 
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axially displacing the expansion cone relative to the expandable tubular 
member by puHing the expansion cone through the expandable tubular member by 
applying an axial force to the expansion cone; 

wherein the axial force includes: 
5 a substantially oohstant axial force; and 

an increased axial force. 

217. The system of daim 216« wherein the increased a)dal force is provided on a 
periodic basis. 

10 

218. The system of daim 216. wherein the increased axial force is provided on a 
raridom basis. 

219. The system off daim 216, wherein the ratio of the increased axial force to the 
15 substontially constant axial force ranges from about5 to 40 %. 

220. A system for cotq>ltng a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
20 preexisting stnicture; 

means for anchoring the tubular member to the preexisting structure; and 
means for axially displadng the expansion cone relative to the expandable 

tubular member by pushing and pulling the expansion cone through the expandable 

tubular member. 
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221 . The system of daim 220. wherein the means for pushing the expansion cone 
indudes: 

means for injecting a pr^urized fluidic material into contact with the 
e^cpansion cone. 



222. A system for coupling a tubular member to a preexisting strudure, 
comprising: 

means for positioning the tubutar member and an expansion cone within the 
preexisting structu^; 
35 . means for anchoring the tubular member t^ the preexisting structure; 
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means for axially displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the expandable tubular memben 
and 

means for injecting a curable fluidic sealing material between the tubular 
member and the piBexisting structure prior to axially displacing the expansion cone. 

223. A system for a)upling a tubular rnember to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
preexistirig stmcture; . 

means for anchoring the tubular member to the preexisting stmcture by 
increasing the size of the expansion cone; and 

nieans for axially disptadng the expanston cone relative to the tubu^^ 
member by pulling the expansion cone ttirbugh the tubular member 

224. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
preexisting structure: 

means for anchoring the tubular member to the preexisting structure by 
heating a portion of the tubular member, and 

means for axially displacing the expansion cone relative to ttie tubular 
. member by pulling ttie expansion cone ttirdughttie tubular member. 

225. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning ttie expandable tubular member, an expansion cone, 
and an anchoring device wtthin Uie preexisting stiructure; 

means for positioning the anchoring device above the expansion cone; 

means for anchoring the expandable tubular member to ttie preexisting 
structure using the anchoring device; and 

means for axially displacing tt)e expansion cone. 

226. A system for coupling an expandabte tubular member to a preexisting 
stmcture, comprising: 
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means for positioning the tubular memt>er and an expansion cone vyithtn the 
preexisting structure; 

means for explosively anchor)ng the tutnjiar member to the preexisting 
structure; and 

5 means for axially displacing the expansion cone relative to the tubular 



227. A system for coupling an expandable tubular to a preexisting stmcture, 
comprising: 

10 mearis for fixing the position of an expansion cone .within the preexisting 

structure; 

means for driving the expandable tubular member onto the expansion cone 
in a first direction; and 

means for axialiy displacing the expansion cone h a second direction relative 
15 to the expandable tubular member, - 

wherein the first and second directions are different. 

228. A system for coupling an expandable tubular member to a preexisting 
structure, oomprisirig: 

20 means for placing ttie expandable tubular, an expansion cone, and a resilient 

anchor within the pree)dsting staicture; 

means for releasing the resilient anchor; and 

means for axialiy displacing ttie expansion cone wittiin tiie expandable 
tubular member. 

25 

229. A system for coupling an expandable tubular nfiember to a preexisting 
structure, comprising: 

mearis for ptaicing the expandable tubular member, an expansion cone, and 
an anchor into the preexisting structure; 
30 means for anchoring the expandable tubular member to ttie preexisting 

structure that includes means for pivoting one or more engagement elements; and 

means for axialiy displacing the expansion cone* 



35 



230. The system of daim 229, wherein the means for pivoting the engagement 
eiiements includes: 
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means for actuating the engagement elements. 



231. Thesystemof claim 229, wherein the means for pivoting the engagement ^ 
elements includes: 

5 means for placing a quantity of a fluidic material onto the engagement ^ 

elements. 

. ■ n 

232. The system of claim 229, vvherein the nrieans for pivoting the engagen^ 
elements includes: 

10 means for displacing the expandable tubular memt>er. 1 

233. A system for coupling an expandable tubular member to a preexisting 
Structure, comprising: 

means for placing the expandable tubular member and an expansion cone n 
is into the preexisting sinicture; 

means for placing a quantity of a fluidic nuiterial onto the expandable tubular n 
member to anchor the expandable tubular member to the preexisting structure; and 
means for axially displacirQ the expansiph cone. . 

20 234. The system of daim 233, wherein the fluidic material comprises a barite plug. ^ 

235. The system of daim 233/ wherein the fluidic material comprises a flex plug. 

236. A system for coupling an expandable tubular member to a preexisting 
25 stnjcture. comprising: 

means for positioning the expandable tubular member and an expansion 
cone into the preexisting structure; 

means for anchoring the expandable tubular men^r to the preexisting 
stmcture by injecting a quantity of a hardenable fluidic material into the preexisting H 
30 structure; 

means for at least partially curing the hardenable fluidic sealing material; and n 
means for axially displacing the expansion cone. 

237: A system for coupling an expandable tubular member to a preexlsti^ 
35 structure, comprising: 
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means for placing the expandable tubular member and an expansion cone 
within the preexisting structure; and 

means for applying an axial force to the expandable tubular member in a 
downward direction. 

5 

238. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
within the preexisting structure; 
10 rneans for injecting a quantity of a first fluidicnratera^ 

into the regbn of the preexisting structure outside of the expandable tubular 
member; and 

mearis for injecting a quantity of a second fluidicmaterial having a second 
density into a portion of the expandable tubular member below the expansion cone; 
15 wherein the second density is greater than the first density. 

239. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
20 into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; 

means for applying an axial force to the expansion cone; and 
meanb for pressuri^ng an interior portion of the expandable tubular member 
25 below the expansion conis. 

240. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular rmmber and ari expansion cone 
30 into the preexisjting structure; and 

means for applying an axial force to the expandable tubular rnember. 

241 . A system for coupling a tubular member to a preexisting structure, 
COTiprising: 
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means for positioning the tubular nriemt>6r and an expansion oone within the 
preexisting structure; 

n^ns for axially displacing the expansion cone; 
means for renK^vrng the expansion oone; and 
5 means for applying direct radial pressure to the tubular memjt>er. 

242. The system of claim 241 , wherein the means for axially displacing the 
expansion cone includes: 

, means for pressurizing at least a portion of the interior of the tubular 
10 member. 

243. The system of claim 241 , wherein the means for axially displacing the 
expansion oone indudes: 

means for injecting a fluidic material into the tubular member. 

15 

244. The system of daim 241 , wherein the means for axially displadhg the 
expansion oone indudes: 

means fiG|r applying a tensile force to the expansion cone. 

20 245. The system of daim 241 . wherein the means for axially displadng the 
expansion cone indudes: 

meians for displadng the e^nsidn cone into the tubular member. 

246. The system of daim 241 / wherein the means for axially displadng the 
25 expansion cone indudes: 

means for displadng theexpansion cone art of the tubular member. 

247. The system of daim 241, wherein the means for axially displadng the 
expansion cone radially expands the tubular member by about 10% to 20%. 
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248. The system of daim 241 . wherein the means for applying dired radial . 
pressure to the first tubular member radially expands the tubular rhetnber by up to 
aboul5%. 
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249. The system of daim 241 , wherein the means for applying direct radial 
pressure to the tut>ular member includes means for applying a radial force at 
discrete locations. 

250. The system of claim 241 , wherein the preexisting structure includes a 
wellbore casing. . 

251. Tte system of claim 241, wherein the preexisting stnicturs includes a 
pipeline. 

25Z The system of daim 241 . wherein the preexisting structure includes a 
structural support 
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